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ABSTRACT 
 
Unpaved road networks, also referred to as gravel or unsealed roads, form an integral function 
in terms of sustaining the well-being of rural livelihoods, particularly in remote rural areas. The 
socioeconomic spinoffs of improved rural road networks have been extensively researched in 
Asia, but not to the same extent in the African continent. Even though the South African 
economy has consistently been stronger than many countries in Africa, there is more research 
conducted in Kenya and Ghana on unpaved road network conditions when compared to South 
Africa. The present study therefore assesses the condition of rural road networks and the 
associated socioeconomic impacts on the livelihoods of rural areas within the province of 
KwaZulu-Natal. This study was conducted in four rural areas namely Emazabekweni, Dukuza, 
Mkhunya and Mhlwazini within the province of KwaZulu-Natal. Due to the complex nature of 
the research, a multidisciplinary approach was adopted in order to address the aim and 
objectives of this study. In addition, This study used both quantitative and qualitative methods 
in the data collection and analysis.  
The first part of this study was an assessment of the physical conditions of the gravel road 
networks in rural communities in order to understand the physical, environmental and 
anthropogenic factors that influence the state of rural roads. Results showed that there was a 
direct relationship between road surface characteristics, drainage and maintenance conditions. 
The results further showed that the nature of road surface distresses was an indication of the 
influence of traffic and climatic conditions. The second part of this study focused on 
investigating some of the primary causes of poor road conditions on unpaved road networks. 
An assessment of surface material quality was performed on the road classes selected for this 
study in order to understand their susceptibility to surface deterioration. The results obtained 
indicated that there was a need for better material selection during the construction of unpaved 
road networks. Most of the road classes assessed had poor material quality, thus making them 
vulnerable to increased surface deterioration and maintenance costs.  
The third part of this study assessed local respondents' perceptions on the socioeconomic role 
of their unpaved road networks on their livelihoods. The findings obtained perceived that local 
respondent’s perceptions on the socioeconomic role of unpaved road networks on their 
livelihoods are influenced by the effectiveness of their roads in servicing their needs. Less than 
ten percent of all the respondents perceived direct economic spinoffs as a result of road 
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networks improvements. Majority of the respondents perceived social spinoffs such as 
improving access to healthcare, education and market services.  
Finally, this study identified and assessed the effectiveness of Community Based Maintenance 
Strategies that were utilised for routine maintenance of unpaved rural roads. The findings 
emphasised that Community Based Road Management Strategies such as the Zibambele Road 
Maintenance programme provides an alternative approach that was useful and can be effective 
on the maintenance of unpaved rural road networks. The major criticism for Community Based 
Road Management Strategies was that they lack sufficient prioritisation of personnel training 
and this justification was observed during the assessment of the Zibambele maintenance 
programme on the selected road lengths. 
The overall findings of this study showed that community proximity to towns biasedly 
determined amongst others, quality of unpaved roads, access to services and the availability of 
opportunities for income diversification. In this study, the communities that are located close 
to a town had better quality road access in comparison to communities that are further away 
from a town. Similarly, these communities had better services and access to services in 
comparison to communities that are further away from the town. The findings of this study 
could be used to reassess some of the primary challenges affecting rural economic growth as 
well as social stability.  
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PREFACE 
 
The present study was undertaken with the aim of assessing the condition of unpaved rural road 
networks and the associated impacts on the livelihoods of rural communities within the 
province of Kwa-Zulu Natal, South Africa. The thesis comprises six chapters in total, with four 
chapters conceptualised as stand-alone research articles that address each of the objectives 
listed in Section 1.3. 
The articles making up chapter two to five have or will be sent to peer reviewed international 
journals: chapter two has been published as an article (Review of Social Science Journal), and 
chapter three to five are in preparation for submission. Articles in this study can be read 
independently from the rest of the thesis but draw conclusion, which are linked and related to 
the work as a whole. The paper approach used in this document conforms to the University of 
KwaZulu-Natal format however, to some degree repetition has been unavoidable, given the 
common thread of the papers. 
 Chapter one is the general introduction and contextualisation of the study and serves to 
provide the background for the chapter that follow.  
 
 Chapter two assesses the condition of unpaved rural road networks in the communities 
under study. The chapter identifies, classifies and assesses the road networks in order 
to determine their conditions. Since, unpaved roads are investigated as a subject in this 
study, the results of this chapter form the basis of the argument presented in this 
research.  
 
 Chapter three focuses on assessing the surface material quality of unpaved rural roads 
to understand susceptibility to surface deterioration. 
 
 Chapter four focuses on assessing local respondent’s perceptions on the socioeconomic 
role of their unpaved road networks on their livelihoods. Without findings from chapter 
two and three, chapter four would have provided an incomplete analysis of the 
dynamics involved in this chapter. This chapter was paramount for assessing social and 
economic inequalities which are still prevalent in rural areas.   
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 Chapter five assesses the effectiveness of Community Based Road Management 
Strategies. This chapter focuses on identifying and assessing methods that are 
considered effective with the routine maintenance of unpaved roads in resource-limited 
areas. This chapter forms the basis for the road maintenance recommendations 
suggested in this study.  
 
 Chapter six provides a synthesis of the research work.  
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CHAPTER ONE 
GENERAL INTRODUCTION 
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1.1. Background 
 
Roads form part of the primary assets or services that are required in order to sustain rural 
livelihoods (Bryceson, 2002, Njenga and Davis, 2003, Sati and Vangchhia, 2017). According 
to Plessis-Fraissard (2010:1), “rural roads have only relatively recently received attention in 
development research”. Plessis-Fraissard (2010), argues that institutions such as the 
International Bank for Reconstruction and Development, or World Bank only started 
addressing third world issues in the early 1960s on their development agenda. Prior to the 
1960s, these institutions only focused on large structural infrastructure development needs, of 
which rural roads received very little attention because they were mainly viewed as part of the 
agriculture sector investment. Lebo and Schelling (2001) indicate that in the late 1990s to early 
2000s, approximately 900 million people in developing countries lived in rural areas that 
lacked reliable all-season roads and approximately 300 million lived in areas that were not 
accessible by any form of vehicle. Rural roads began to receive significant attention after the 
1990s and institutions such as the International Forum of Rural Transport and Development 
(IFRTD) became influential in providing support to the rural transport sector in developing 
countries throughout the world (Booth et al., 2000). The sub-Saharan Africa Transport 
Partnership (SSATP) program has played an important role in facilitating policy development 
in the roads sector within Africa (Porter, 2007).  
Rural roads are important in developing countries because they comprise more than 80% of the 
total road networks. In addition, they facilitate up to 90% of the total mobility in inland regions 
in developing countries (Bhattacharyay, 2009, Chakwizira et al., 2014). Statistics indicate that 
there are more people (over 63% of the population) living in rural areas than in urban areas in 
sub-Saharan Africa. Furthermore, statistics show that up to 90%  of the population living in 
rural areas in Asia and sub-Saharan Africa are poor people (Kachouri et al., 2015). Up to half 
of the population living in sub-Saharan Africa are experiencing extreme poverty, surviving on 
less than one US dollar per day (Barrett and Swallow, 2006, Sharpe and Swanson, 2016). 
Studies have shown that much of rural poverty in developing countries is caused by isolation ( 
Jazairy et al., 1992, Adams and Page, 2005, Chambers, 2014, Dixon, 2015). In the year 2000, 
a study was done on over 40, 000 poor women and men in 50 countries, where they were asked 
to speak about their lives and also describe what poverty meant to them (Plessis-Fraissard, 
2010). The findings of the study  showed that most people did not comment much on the lack 
of money being the main feature of poverty but they perceived physical, social and political 
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isolation as key indicators of rural poverty (Plessis-Fraissard, 2010). These findings called for 
a new focus in the fight against poverty. Countries in Asia began to conduct numerous studies 
that focused on understanding the significant role of rural roads on rural poverty  (Ashley and 
Maxwell, 2001, Rigg, 2006, Aggarwal, 2015, Rodríguez-Pose and Hardy, 2015).  
Studies conducted on roads in rural China show that good investment in rural roads can and 
does yield substantial socioeconomic benefits in terms of improved regional growth, as they 
allow for the movement of agricultural and non-agricultural goods and services between 
producers and markets in and out of communities (Shenggen and Zhang, 2004, Fan and Chan-
Kang, 2005, Escobal and Ponce, 2008, Fan and Chan-Kang, 2008, Qin and Zhang, 2016) . 
Similarly, studies conducted in rural India suggest that roads provide millions of rural people 
with access to services such as education, health, markets and as well as facilitate agricultural 
growth (Patel, 1984, Hazell and Haggblade, 1990, Kesterton et al., 2010, Asher and Novosad, 
2016). On the one hand, Plessis-Fraissard (2010) indicates that 31% of the world’s rural 
population live in areas that are isolated from markets and services. This population lives more 
than 2km from an all-season road. An all-season road refers to a road that is drivable at all 
times of the year (Chambers et al., 1981). According to Porter (2002), all-season roads are 
crucial for rural economic development because they facilitate the movement of labour 
between residence and workplace.  
Inaccessible rural areas become highly vulnerable to poverty and diseases (Wagstaff et al., 
2004, Dercon, 2006). For example a study conducted in Liberia on rural vulnerability to the 
Ebola Virus Disease (EVD), shows that inadequate health and transportation infrastructure 
contribute to the challenge of managing the disease outbreak in West Africa (Stanturf et al., 
2015). Stanturf et al. (2015), argue that most rural road networks in Liberia were largely 
inaccessible in the rainy season and this caused for delays in treatment, resulting in increased 
fatalities in affected regions. According to Riverson and Carapetis (1991) and Teravaninthorn 
and Raballand (2009), poor rural road conditions result in high transport costs and deficient 
transport services. In remote rural areas, bad road conditions contribute to costly access to 
markets. Porter (2014) argues that bad rural roads in remote areas hinder agriculture growth 
because any delays in the transportation of produce to markets, negatively affects farmgate 
prices. Good farmgate prices are influenced by the quality of the produce and as well as the 
sellers arrival time to the market  (Jacoby, 2000, Asher and Novosad, 2016). Hence, good rural 
roads in remote areas are crucial when transporting perishable produce in order to reduce spoils 
while they are in transit, and thus ensuring better market value for produce. Hettige (2006) 
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argues that bad rural roads in remote areas contribute to poor transporter competition. The 
absence of transporter competition is seen as a key component of high transport fares in remote 
rural areas. However, Porter (2014) suggests that transporter competition in remote rural areas 
may rise only when the road network conditions are able to provide all-weather access. Studies 
suggest that many gravel roads across Africa are mostly characterised by an absent in 
transporter competition (Minten and Kyle, 1999, Ranganathan and Foster, 2011, Ngoye, 2016).  
1.1.1. Importance of understanding the socioeconomic role of rural roads in South Africa 
 
An improvement in road infrastructure quality will determine the socioeconomic conditions of 
rural people living in South Africa Gquaji (2016). Approximately, 34.7 % of the total 
population in South Africa lives in rural areas (Ncube et al., 2016). Government reports and 
Integrated Development Plan’s (IDP) show that outstanding progress are being achieved with 
regards to improving the conditions of rural roads in South Africa (Madzivhandila and Asha, 
2012). However, studies indicate that many remote rural areas in South Africa remain difficult 
to access regardless of the interventions (May and Govender, 1998, Tanser et al., 2000, 
Bryceson, 2002, Porter, 2002, Dlulisa, 2013, Visagie and Schneider, 2014, Ngcobo and Mdani, 
2015) . Nonetheless, the question remains as to what implications do these roads pose on the 
livelihoods of rural areas. A challenge in South Africa is that studies on rural road networks 
and their implication on rural livelihoods remain very sparse amongst literature. However, a 
recent study published on the Farmers Weekly magazine indicates that poor rural road 
conditions in South Africa negatively affects the already threatened agriculture sector (Steyn, 
2016). Steyn (2016) argues that poor rural riding quality during the transportation of produce 
to markets, account for up to 8% of the total income loss in the transportation of perishable 
produce such as tomatoes.  
In South Africa, more research is needed to assess other facets of the role of rural road networks 
on rural livelihoods. The most recent statistics revealed in South Africa show that the poverty 
situation in the country has worsened (Lehohla, 2017). Statistics SA results are indicating that 
the poverty headcounts increased by 2.3% from 2011 (at 53.2%) to 2015 (at 55.5%) (Lehohla, 
2017). These results were derived using the upper-bound poverty line (UBPL) prices of R992 
per person per month (Lehohla, 2017). As mentioned above, most of the poor population in 
sub-Saharan African countries lives in rural areas. In response to the existing gap in South 
African literature, the current study therefore assessed the socioeconomic role of rural road 
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networks on a number of selected communities in KwaZulu-Natal in order to evaluate the road 
conditions and to determine their implications on rural livelihoods. 
1.2. Conceptual Framework  
 
1.2.1. The Urban Bias Theory  
 
The Urban Bias Theory has been adopted in this study as a framework to understand the role 
of pre and post-apartheid policies or programs on rural livelihoods in South Africa. As argued 
by Lipton (1977) that for any policy to be regarded as best, its principles have to be based on 
two important features which are efficiency and equity. In South Africa, most studies on rural 
development suggest that poverty in rural areas is predominantly caused by the lack of or pro-
poor rural policies (Ellis, 1998, Carter and May, 1999, Ellis, 2000, Aliber, 2003, Briedenhann 
and Wickens, 2004, Sowman et al., 2014). The Urban Bias Theory forms part of the important 
argument that aids with the explanation of what leads to the formation of poor rural policies. 
According Lipton (1977) the Urban Bias Theory is based on the argument that the development 
processes in third world countries are strategically designed to be biased to the needs of the 
people living in rural areas and this biasness is driven by political structures dominated by the 
urban groups. In South Africa, the issue of rural people being politically powerless started when 
the Bantu Authorities Act was introduced as weapon to forcefully remove black ethnic groups 
from their land and relocate them in resource-limited areas known as Bantustans in the early 
1950s (Horrell, 1973, Van Kessel and Oomen, 1997). Although roads are investigated as a 
subject in this study, it is not possible for one to fully understand the socioeconomic role of 
road networks on rural livelihoods without providing a deeper understanding on the history of 
rural areas in South Africa. During the apartheid era, South African black ethnic groups were 
allocated to live on 13% of the land that was not favourable for agriculture and they were also 
denied proper services and infrastructure (Jenkins, 1996). The remainder of the land was 
reserved for white minority groups. In addition, the apartheid government ensured that in the 
Bantustans, there were limited investments in rural transport infrastructure and other services 
in order to isolate black ethnic groups from participating in the country’s economy (Butler et 
al., 1978). Hence, many people in South Africa argue that the level of poverty in rural areas is 
still a reflection of injustice policies and systems that were created during the apartheid era 
(Mubangizi, 2008, Barbarin and Richter, 2013, Butler, 2017).  So how relevant is the Urban 
Bias Theory on the management of roads in the post-apartheid era? The management of roads 
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in South Africa remains open to some of the policy criticism discussed by the Urban Bias 
Theory.  In South Africa, the department of National Treasury indicates that road maintenance 
funds are allocated based on the value of property or assets along which the road services 
(Manuel, 2006). This ruling further perpetuates biasness between urban and rural areas because 
the value of property in rural areas is not quantifiable since people do not have title deeds; with 
commercial farmers being an exception. In addition, the aforementioned ruling ignores the 
value of social assets in rural areas by only focusing on the quantifiable economic assets. 
Hence, the adoption of the Urban Bias Theory as a framework to understand the socioeconomic 
role of rural roads becomes an important theory that can be used to explain some of the 
socioeconomic dynamics that are presented in this study.   
1.2.2. Sustainable Livelihoods Approach   
 
Poor service delivery is amongst the primary causes of rural poverty (Dorward et al., 2004, 
Ellis and Freeman, 2004, Alexander, 2010). Transport infrastructure is seen as a crucial service 
that is required in order to facilitate socioeconomic growth in rural areas (Bayes, 2001, Sullivan 
et al., 2015). This study adopts the sustainable livelihoods approach (SLA) as a framework to 
understand the sustainability role of road networks on rural livelihoods. The SLA framework 
provides a comprehensive analysis in the pursuit to improve the understanding of the main 
factors that affect poor people’s livelihoods and as well as the relationship between these 
factors ( Gilling et al., 2001, Carney, 2003). The main strengths of the SLA framework are that 
it recognises the complexity of the causes of poverty, and hence provides a set of principles to 
guide action to address and overcome poverty (Hussein, 2002). The concept of Sustainable 
Livelihoods (SL) was first presented by the Brundtland Commission in 1987 and thereafter 
expanded in 1992 United Nations Conference on Environment and Development. The 
conference promoted for the achievement of SL as a broad goal in the plight to eradicate 
poverty. Chambers and Conway (1991:16), defined SL as: “A livelihood comprises the 
capabilities, assets (stores, resources, claims and access) and activities required for a means 
of living; a livelihood is sustainable which can cope with and recover from stress and shocks, 
maintain or enhance its capabilities and assets and provide sustainable livelihood 
opportunities for the next generation; and which contributes net benefits to other livelihoods 
at local and global levels and in the short and long term”. 
There is relevance in positioning the sustainability role of road networks on rural livelihoods 
within SLA. The SLA is relevant as it provides the vulnerability context when understanding 
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the socioeconomic role of road networks on the livelihoods of rural people. Rural road 
networks play an important role in the fight to improve the quality of rural life and as well as 
in the pledge to eradicate extreme rural poverty, especially in sub-Saharan Africa (Banjo et al., 
2012). Studies conducted on rural mobility indicate that transport costs in sub-Saharan Africa 
are higher than in any other parts of the world ( Porter, 2002, Jedwab and Storeygard, 2017). 
Poor road conditions are perceived to be one of the major causes of high transport costs in most 
sub-Saharan African countries (Minten and Kyle, 1999, Teravaninthorn and Raballand, 2009). 
Berg et al. (2016) argues that more than 90% of the rural roads in sub-Saharan Africa consists 
of gravel roads, of which over 80% of the road network conditions do not provide all-weather 
sustainable vehicle access. South Africa forms part of many countries in sub-Saharan Africa 
where research on the socioeconomic role of road networks on rural livelihoods remains 
limited. The current study therefore has assessed some of the socioeconomic role of road 
networks on rural livelihoods. The adoption of the SLA has been useful in this study because 
it has helped to contextualise some of the complexities and dynamics of assessing the 
socioeconomic role of road networks on rural livelihoods.  
1.3. Aim and objectives  
 
The aim of the study was to assess the condition of unpaved rural road networks and the 
associated socio-economic implications on the livelihoods of rural communities in KwaZulu-
Natal  
The specific objectives of this study are: 
 To assess the physical conditions of the gravel road networks in rural communities with 
the purpose to understand the physical, environmental and anthropogenic factors that 
influence the state of rural roads. 
 To assess the surface material quality of unpaved rural roads to understand 
susceptibility to surface deterioration. 
 To analyse the local respondents' perceptions on the socioeconomic role of unpaved 
road networks on rural livelihoods.  
 To assess the effectiveness of Community Based Road Management Strategies on 
unpaved road networks. 
 To provide recommendations for improving road networks in rural communities. 
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1.4. Description of the study area 
 
The study was conducted in four rural areas namely, Emazabekweni, Dukuza, Mkhunya and 
Mhlwazini within the province of KwaZulu-Natal (KZN) (Figure 1.1). Due to the 
understanding that KZN has a large geographical area, the areas under study were selected to 
represent the variation in microclimate and geological conditions experienced across the 
province. Emazabekweni (30o 15’ 5, 52” S and 30o 6’ 9, 33” E) and Mkhunya (30o 9’ 1, 46” S 
and 30o 26’ 29, 44” E) are situated in the south-western while Mhlwazini (28o 56’ 18, 60” S 
and 29o 17’ 46, 86” E) and Dukuza (28o 45’ 55, 51” S and 29o 11’ 49, 94” E) are located in the 
north-western part of the province. KZN is the second largest populated province in South 
Africa, with approximately 10.5 million people in an area of 94,361 km² (Housing 
Development Agency, 2013). The 2013 report on Informal Settlement Status in KZN indicates 
that 46% of the population live on tribal land, while 47% in urban areas and the remaining 7% 
on private farms (Housing Development Agency, 2013). Out of nine provinces, KZN is ranked 
the third poorest region in South Africa based on gross domestic product per capita statistics 
(Ozler and Hoogeveen, 2005, Kepe and Tessaro, 2014, Musemwa et al., 2015). Huge backlogs 
in transport infrastructure in terms of maintenance and construction needs are regarded as one 
of the primary causes of high levels of poverty vested in the province (Kepe and Tessaro, 2014 
and Musemwa et al., 2015). Road statistics provided by the KZN Provincial Department of 
Transport indicate that in 2005, 52% of the total road network conditions in the province were 
classified as “poor to very poor” and only 17% were in a “good to very good” state.   
1.2.3. Municipal administration for the communities under study  
 
The communities in this area are situated within Ubuhlebezwe (Emazabekweni and Mkhunya) 
and Okhahlamba (Mhlwazini and Dukuza) local municipalities. Ubuhlebezwe Local 
Municipality (ULM) is situated southwest of KwaZulu-Natal and is one of four municipalities 
that form part of Harry Gwala District Municipality. Okhahlamba Local Municipality (OLM) 
is situated on the western boundary of KwaZulu-Natal and is one of the three municipalities 
that form uThukela District Municipalities. The population in ULM and OLM is predominantly 
black isiZulu speaking South Africans, 98% and 93% respectively. ULM and OLM are divided 
into 12 and 14 wards, respectively. The rest of the population is made up of other racial groups 
such as coloureds, whites and Indians in both the municipalities. ULM and OLM both consists 
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of two main towns. The communities under study were selected based on their distance from 
nearby rural towns. Studies on rural livelihoods have shown that proximity to towns determines 
amongst others, access to services, the quality of infrastructure and the availability of 
opportunities for income diversification (Ellis, 2000, Barrett et al., 2001, Davis, 2003, Khatun 
and Roy, 2012, Damena and Habte, 2017, Ingelaere et al., 2017, Mubila and Yepes, 2017). For 
the purpose of this study, two of the communities had to be situated less than 20 kilometres 
(km) from their nearest town and the other two communities had to be at a distance of more 
than 30km. The town of Highflats is about 38km and 12km from Mkhunya and Emazabekweni 
communities, respectively. While, Mhlwazini community is about 37km from a town called 
Winterton and Dukuza community is less than 12km from the town known as Bergville. All 
local municipalities in South Africa cover a distance of not more than 40km from their most 
central position to the municipal boundaries (Van Donk, 2008). Table 1.1 provides a brief 
situational overview and some of the key challenges (relevant to the four themes covered) 
facing the local municipalities implicated in this study. 
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Figure 1.1: Map showing the location of the four rural areas under study area 
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Municipality  Basic statistics  
 
Some of the key challenges taken directly from the 2017/18 municipal IDPs 
 
Agricultural production  
 
 
Education  
 
Healthcare  
 
Access to markets, information 
and employment opportunities  
Okhahlamba  
 
 
a). Total population is approximated 
at 132 068, 
 
b). -0.43% negative population 
growth, 
 
c). Total number of females is 52 % 
and males 47,2 %,  
 
d). More than 95% of the population 
is distributed in rural areas, 
 
e). Municipal area of 3,971 km², 
 
f). The majority of land ownership 
comprises of Freehold, Ingonyama 
Trust and Privately owned land. 
 
a). Understaffing results in 
inadequate provision of 
extension services to 
emerging farmers. 
b). Currently most rural 
roads are unusable during 
the rainy season. If rural 
roads are not improved the 
transport of inputs and 
produce would be negatively 
affected. 
 
c). Lack of interest in 
agriculture by youth 
a). Large number of the 
population is illiterate 
 
b). In Okhahlamba, it 
has been identified that 
the level of education of 
the residents is very low 
and shows that the 
education levels at 
lower grades has 
decreased. 
a).  The most important health 
facility in the Okhahlamba is 
Emmaus Hospital, situated 15 
kilometres from Winterton, which 
supports four clinics and 22 
mobile clinic points located mostly 
in the southern part of the 
municipal area, 
 
b). Most of the health issues dealt 
with at Emmaus Hospital relate to 
Preventative Tuberculosis and 
HIV-AIDS, while the greatest 
causes of death amongst children 
are respiratory disease and 
Gastro Enteritis. 
 
c).  Majority of these facilities 
cover the central portion of the 
municipality and people have to 
travel distances up to 20km to 
access a facility.  
 
d). Most northern portions of the 
municipality are beyond the 20km 
catchment area, which means that 
people have to travel more than 
25km to access a facility 
a). Municipality was identified 
as the Presidential poverty 
node, due to high levels of 
poverty, unemployment and 
inequality, 
  
b) High-level of migration out 
of the municipality, people 
seeking better opportunities,  
 
c). Municipality can be 
characterised with having a 
large youthful population, 
which implies the need for 
various facilities and focus on 
specific priority areas e.g. 
educational facilities, 
economic opportunities and 
possibly youth development 
programmes.  
 
d). Inadequate skills and lack 
of necessary technical 
knowledge 
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Ubuhlebezwe  
 
 
 
. 
a). Total population is approximated 
at 118 346, 
 
b). Total number of males is 53.1% 
and females is 46.9%,  
 
c). More than 93% of the population 
is distributed in rural areas, 
 
d). Municipal area of 1,604 km² 
 
e). The majority of land ownership 
comprises of Freehold, Ingonyama 
Trust and Privately owned land. 
 
 
 
a). The low skill base of 
emerging farmers limits the 
rate of development. 
 
b). Condition of the roads: 
the development of business 
depends on its ability to 
transport products to 
consumers and access 
products from suppliers. The 
roads within the municipal 
area are not in good 
condition and this results in 
products being damaged 
while being transported. 
 
c). Poor road conditions and 
lack of transport have a 
negative influence on the 
marketing of produce for 
emerging farmers 
 
 
a). About 20% of the 
population in the 
municipality are without 
any formal education, 
males (10545) and 
females (12847), 
a). HIV is still the leading disease 
within the municipality in 
children. Factors that are 
contributing to the loss of lives are 
mostly due to socio-economic 
factors and delay in seeking 
medical help. 
a). High unemployment  shows 
that there are still a high rate 
of people without source of 
income as it shows 46.8% of 
people not getting any income 
, 
b). Most people in the area 
do not derive a sustainable 
living from rural 
agriculture. There is a 
heavy dependence on 
welfare grants (“survival 
capital”) and external in-
flows of remittances from 
urban centres or 
commercial farms. The key 
challenge is therefore to 
transform these rural 
villages into sustainable 
human settlements with 
basic services, social 
infrastructure and 
economic development 
opportunities.  
 
 
Table 1.1: Municipal demographics and challenges experienced in the themes under study (adapted from 2017/2018 IDP reports). 
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CHAPTER TWO 
AN ASSESSMENT OF UNPAVED RURAL ROAD NETWORK CONDITIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The chapter is based on: 
Nkomo, L.S. Desai, A. S. and Peerbhay, Y. K. (2016) “Assessing the conditions of rural road 
networks in South Africa using visual observations and field-based manual measurements: A 
case study of four rural communities in KwaZulu-Natal Province” Review of Social Science 
Journal, 1(2), pp.42-55.
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2.1. Abstract  
 
The prioritisation and improvement of rural road networks is important in developing countries 
in order to uplift the socioeconomic conditions experienced by communities. So far, limited 
information exists on the conditions of unpaved or gravels roads, particularly in rural areas and 
the associated implications to rural economies. The present chapter therefore used visual 
observations and field-based measurements to assess the physical, environmental and 
anthropogenic factors affecting Minor roads (R3), Collector roads (R4) and Local roads (R5) 
in four rural communities in the KwaZulu-Natal Province, South Africa. The function of these 
road classes is to provide access from homesteads to main roads that connect rural areas to 
towns. In this chapter, two classification methods were used to rate the severity and extent of 
each surface distress on each road class. Results indicate that there was more than one surface 
distresses identified and assessed on each road class within the selected communities. It was 
noted that all the road classes had moderate to severe surface distress, except for the R3 road 
class in Emazabekweni community, reflecting problems associated with poor drainage systems 
and maintenance. Visual observation and field-based methods are useful tools that can aid in 
identifying and assessing the physical conditions of unpaved roads, as well as possible 
environmental, physical and anthropogenic factors at interplay, especially in resource-limited 
regions. This chapter recommended that road authorities should ensure that proper drainage 
systems should be well designed; constructed and maintained on all gravel roads in order to 
reduce surface deterioration associated with runoff. 
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2.2. Introduction  
 
The prioritisation and improvement of rural infrastructure is important in developing countries 
in order to uplift the socioeconomic conditions experienced by communities (Songco, 2002, 
Briceno-garmendia and Estache, 2004; and Bhattacharya et al. 2015). Research done on the 
importance of rural roads on the economic growth and rural prosperity of communities suggest 
that improving and expanding rural roads directly increases economic opportunities (Van de 
walle, 2002, Faiz, 2012 and Porter 2014). In addition, good investment in rural roads yield 
substantial socioeconomic benefits in terms of improved regional growth, as they allow for the 
movement of agricultural and non-agricultural goods and services between producers and 
markets in and out the communities (Connerley and Schroeder, 1996; Hanmer et al., 2000; 
Mwabu and Thorbecke, 2004; Hettige, 2006). For example, a review paper by Faiz, (2012) 
indicates that in the last decade the improvement and expansion of rural roads in China has had 
a major impact on their agricultural productivity. In addition, the review stated that well-
maintained rural roads enable people to have better access to social services such as health and 
education facilities, including the movement of labour between residence and the workplace. 
According to Chambers (2014), the benefit of improved rural road networks has resulted in an 
increase in urban-rural migration in developed countries, since people make decisions to 
migrate based on proper infrastructure and access to potential socioeconomic opportunities. In 
support, Kilkenny (1998) argues that improving rural access attracts new development 
opportunities, thus decreasing the socioeconomic cost of rural life. However, the controversy 
is that most studies have assessed the positive impacts of improving rural roads from unpaved 
to paved roads surfaces.  
 
Research by Alzubaidi and Magnusson (2002) and Zhang and Elaksher (2012) suggest that 
there have been limited studies undertaken on the impact of unpaved rural roads on the 
livelihoods of rural people. Moreover there has been a massive slump in research done on 
gravel roads in developed countries such as Sweden, Norway and Switzerland, when compared 
to the studies which were done in the 1930s to the 1940s (Alzubaidi and Magnusson, 2002). 
Similarly, research done in South Africa mainly reviews the possible socioeconomic benefits 
associated with improving the conditions of paved roads. However, limited studies exists which 
document the conditions of unpaved or gravels roads, particularly in rural areas and the 
associated implications to rural economies (Bond, 1999). For instance, literature shows that in 
the Eastern Cape Province, people from these rural areas travel at least ten kilometers to reach 
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the main roads that link them to the major towns (Porter et al., 2010). The study by Nkomo 
(2014) has revealed that poor rural infrastructure such as road networks makes it difficult for 
accessing rural areas in most parts of South Africa. This finding is in line with the works of 
Chamberlin and Jayne, (2012) who indicate that poor road networks in rural areas usually binds 
these communities into perpetual poverty. It is therefore clear, that the presence of well-
developed rural road networks enables communities to develop and sustain their livelihoods 
(socially and economically). Statistics suggest that about 10% of the rural population has 
migrated to urban areas from 1990 to 2011 in South Africa (Potts, 2013). Findings by Chambers 
and Conway (1992), Tacoli (2003) and Miheretu (2011), argue that there are a number of 
reasons why rural people migrate to urban areas, but fundamental to them is the issue of poor 
infrastructure service. Globally, research indicates that despite the advancement in technology, 
it is yet not possible to obtain an accurate method used to assess the conditions of rural roads 
(Faiz, 2012). Moreover, the available studies have either focused on roads or rural economies 
separately, and this does not provide a clear picture on the link between the state of rural roads 
and associated economic implications. This therefore requires further insight. Also, literature 
states that countries continue to use rudimentary methods to assess the conditions of their rural 
roads (Faiz, 2012). The present study therefore seeks to use visual observation and field-based 
measurements in order to assess the conditions of gravel road networks in selected rural 
communities in the KwaZulu-Natal Province of South Africa. The overall purpose of the 
chapter is to assess the physical conditions of the gravel road networks in rural communities 
with the purpose to understand the physical, environmental and anthropogenic factors that 
influence the state of rural roads.  
 
2.2.1. Overview of rural roads in South Africa 
 
Research suggests that only 34% of the rural people live within 2km of all-season roads in 
Africa, when compared to 65% in other developing countries (Roberts and Rastogi, 2006, 
Chamorro and Tighe, 2009). Hence, Figure 2.1 shows the percentage of Rural Accessibility 
Index (RAI) in selected African countries. The RAI is an important transport headline indicator, 
which estimates the proportion of rural people with access to adequate transport systems 
(Roberts and Rastogi, 2006). 
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Figure 2.1: List showing the percentage of Rural Accessibility Index in selected African 
countries (Sethi, 2008). 
It can be noted from Figure 2.1 that more than half of the selected countries fall below the 50% 
margin for the RAI, of which rural communities in Sudan, Burundi and South Africa are the 
least accessible. Although the RAI findings do not provide an indication of the conditions of 
rural roads and demographics characteristics of each country, they provide a comparative 
overview of rural accessibility in selected African countries. The above findings become 
extremely important in understanding socioeconomic conditions of rural communities since 
studies indicate that more than half of the population in Africa still resides in rural areas (Sahn 
and Stifel, 2003, Cohen, 2006 and Beegle et al. 2016).   
Approximately 80% of rural road networks in South Africa are gravel roads (Gwilliam et al., 
2008). Smith and Visser (2001) and Lishman (2013), state that rural networks consist of 301 
000 km (gravel) and 63 000 km (surfaced) roads in South Africa. Although, rural and urban 
roads differ in terms of their scale and standards, they have the same functional purpose 
(Committee of Transport Officials, 2012). Rural roads are known to have lengthier spreads of 
connectivity than urban roads (Committee of Transport Officials, 2012). Hence, rural roads in 
South Africa are classified into two categories and these are based on their main function 
(Committee of Transport Officials, 2012). Firstly, rural mobility roads connect areas that are 
large traffic generators (such as cities, towns, villages). Secondly, rural access or activity roads 
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provide access to individual properties, which include farms, settlements and other outline 
areas. Table 2.1 provides an overview of the criteria used to differentiate between the classes 
of rural roads in South Africa (Committee of Transport Officials, 2012). Even though the road 
functional characteristics provided below are applicable for South Africa’s roads, this 
classification system is used worldwide.    
 
According to Lay (2009), geometric design standards adopted by the South African road 
authorities, were derived largely from American practices. Although authorities still follow the 
same American principles, road design and construction practices became localised in order to 
address South African conditions. The Department of Transport (DoT) is the main government 
institution that oversees the regulation and delivery of transport services in South Africa 
(Wenzel, 2007).  The National Land Transport Act of 2009 is the main piece of legislation that 
governs all policy and planning matters related to roads in South Africa. The DoT has 
established a number of key public entities [including the South African National Roads 
Agency Limited (SANRAL)] to help deliver on some of the core government’s operational 
activities. All public entities are responsible for different sectors within DoT. For instance, 
SANRAL manages only activities related to national roads (Mashiri et al., 2002). Other roads 
are managed by the lower spheres of government and these include; provincial and municipal 
offices. Rural road networks of interest in this study fall within the roads which are managed 
at municipal offices.  
The recent 2013/2014 financial year report indicates that provinces and municipalities offices 
received a sum of R18 billion for road construction and maintenance, accounting for 40% of 
the R42.3 billion allocated to the DoT (Statistics South Africa, 2014). Moreover, the DoT is 
estimated to have received a 6% increase for the 2015 financial year. Although a substantial 
amount from the total budget is allocated for provincial and municipal offices, there is limited 
research that exists on the conditions of rural roads networks in South Africa. Literature that is 
available only looks at how improving rural road network would produce positive spinoffs for 
rural livelihoods, without referring to the road network conditions. 
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Table 2.1: Description of the different rural road classes and as well as their functional characteristics (Committee of Transport Officials, 2012). 
 
 
 
 
 
Rural road 
Class number 
(R) 
 
Class name 
 
Origin/destination 
 
Through traffic 
component 
 
 
Reach of 
connectivity 
 
 
% of built km 
 
 
AADT (average annual daily 
traffic 
 
R1 
 
Principal 
arterials  
 
Metro areas, large cities, large border 
posts, join national routes  
 
 
Exclusively  
 
 
> 50 km  
 
 
 
 
2 - 4% 
Classes 1 and 2 
 
 
1000 – 100 000+  
 
R2 Major arterials  Cities and large towns, transport nodes 
(harbours and international airports), 
smaller border posts, join major routes  
 
Exclusively  
 
> 25 km  
 
500 – 25 000+  
 
R3 Minor road  Towns, villages and rural settlements, 
tourist destinations, transport nodes 
(railway sidings, seaports, landing 
strips), small border posts, other routes  
 
Predominant  > 10 km  
 
6 - 12%  
Classes 1, 2 and 
3 
100 – 2 000+  
 
R4 Collector road  Connect farming districts, rural 
settlements, tourist areas, national and 
private parks and mines to mobility 
routes  
 
Minimal  < 10 km  
 
20 - 25%  
 
< 1 000  
 
R5  Local road Farm or property access, connection to 
other routes  
 
Nil 
Discontinuous  
< 5 km  
 
65 - 75%  
 
< 500  
 
R6 Walkway (path 
or track) 
Settlements, farms, transport nodes, 
water points  
 
n/a n/a n/a n/a 
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2.2.2. Challenges associated with physical conditions of rural road networks   
  
Problems associated with physical conditions of rural roads differ from one area to another. 
According to Forman (2003), it is important to understand the different types of rural road 
surfaces before one can assess the associated problems. Firstly, paved roads generally consist 
of asphalt or concrete surfaces, which is very rare for rural communities in developing 
countries. Secondly, unpaved road surfaces in most rural communities consist of gravel or dirt 
roads. Hence, the present study only assesses conditions associated with unpaved rural road 
surfaces. The most common challenge associated with unpaved roads is the deterioration of the 
road surface. Factors such as the behaviour of road material, the drainage capacity and 
maintenance activities, determine the rate and level of deterioration of gravel roads. Hence, 
Figure 2.2. provides a schematic overview of the processes and distresses associated with the 
deterioration of gravel roads. 
 
As illustrated in Figure 2.2, climate and traffic conditions directly influence the behaviour of 
road material and the drainage capacity of gravel roads. The listed distresses are some of the 
observable features of surface deterioration on gravel roads. However, deteriorated surfaces 
can show features of multiple distresses on a single gravel road. Severely deteriorated surfaces 
affect mobility and ride comfort on gravel roads. A number of studies have assessed and 
Figure 2.2: Processes that influence the deterioration of gravel roads (Alzubaidi and 
Magnusson, 2002). 
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reviewed possible causes of surface deterioration on gravel roads as a result of the behaviour 
of road material and drainage problems; however, associated findings suggest that such 
problems require site-specific analysis and interpretation of causalities (Jones, 1984, Shoop et 
al., 2008, Fu et al., 2010). Similarly, there are different criteria (based on the receiving 
environment) used to assess and rate the conditions of unpaved or gravel roads. 
2.2.3. Methods of assessing and rating of unpaved or gravel roads 
 
There is no standardised method used to assess and rate the conditions of unpaved or gravel 
roads. Alzubaidi (2000), suggests that road conditions have been traditionally assessed using 
subjective methods. In reviewing literature, a number of studies have criticised the use of 
subjective methods arguing that they produce only qualitative results (Alzubaidi 2000, 
Huntington and Ksaibati, 2005, van der Gryp and van Zyl, 2007). van der Gryp and van Zyl 
(2007), suggest that gravel roads should be objectively assessed in order to eliminate subjective 
perceptions and also to provide reliable and quantifiable information for future research. 
Several studies have also attempted to objectively assess and rate surface condition on gravel 
roads, but found out that they require highly specialized experts, costly equipment and is time 
consuming (van der Gryp and van Zyl, 2007). Similarly, Maser (1996) argues that the use of 
objective methods alone in assessing and rating of gravel roads is irrational, because surface 
conditions change rapidly. Rainfall conditions, traffic volumes and maintenance activities have 
the ability to modify the characteristics of gravel road surface conditions within a short period 
of time (Huntington and Ksaibati, 2007). 
 
2.3. Materials and methods 
 
2.3.1. Identification and classification of rural road networks 
 
Road networks of interest were identified by first traversing the selected communities using 
recent high resolution Google Earth images. Following the above procedure, transect walks 
were done in each community in order to identify and classify the road networks respectively. 
Road networks were then classified using the South African Road Classification and Access 
Management Manual, version 1.0 of August 2012 (Table 2.1).  Due to the focus of this chapter, 
Principal arterials (R1), Major arterials (R2) and Walkways (R6) road classes were not 
assessed. This was because the chapter aimed at assessing the conditions of rural roads which 
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provided access from major/ principal arterials [such as Minor road (R3), Collector road (R4) 
and Local road (R5)] to homesteads. In assessing the road conditions, this study did not assess 
the technical engineering (such as the quality of road material, type of machinery used, 
expertise of the engineers) components of road construction. However, without ignoring the 
influence and importance of the technical engineering components, the focus of this study was 
to assess the physical conditions of rural road networks and their implications on road users. 
In this study, the term ‘physical condition’ referred to the quality of the road surface (for 
freedom of vehicle movement) under the influence of human and environmental factors. In 
assessing the quality of the road surface, this study examined the behavior of road material, the 
drainage capacity and maintenance activities. The behavior of road material was examined by 
firstly identifying the apparent surface distresses and thereafter, assessing their severity and 
extent in each road class. As illustrated in Figure 2.2, the behavior of road material under the 
influence of traffic and climatic conditions results in the development of distresses which 
ultimately deteriorate the quality of the road surface.  
Research conducted by Chamorro et al. (2009), suggest that there is no single method used to 
assess and rate the conditions of distresses on gravel roads. According to Chamorro et al. 
(2009), most studies have assessed distresses by dividing gravel roads into segments and used 
visual assessment methods to estimate for the entire road. Studies by Chamorro et al. (2009) 
and Rivera et al. (2015) have criticised the assessment of distresses through this method, 
arguing that the results obtained did not provide accurate estimation of the conditions of the 
entire road surface. However, Chamorro et al. (2009) argues that the accuracy of the results 
obtained should be determined by the reliability of the methods used and the total road length 
assessed. The chapter used visual observation and field-based manual measurements to assess 
the physical conditions of the entire road surface in each road class under study. Combining 
these two methods strengthens result accuracy and reduce possible biasness caused by 
subjective observations and interpretations.   
2.3.2. Assessing and rating of the road conditions 
 
The R3, R4 and R5 road surfaces were traversed in each community with the aim of identifying 
the type of distresses apparent. Thereafter the extent of their existence was assessed. Distresses 
such as potholes, rutting, erosion channels, corrugations, loose material and stoniness were 
assessed to determine the quality of gravel surfaces. Although, surfaces distress were identified 
for the entire road surface, their severity and extent were only assessed on the parts of the road 
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that impacted on ride comfort in each road class. Hence, a tape measure was used to calculate 
the depth and width of distresses such as potholes, rutting and erosion channels in order to 
determine their severity. Table 2.2, provides the general description used to classify the severity 
of each distress (Jones, 2000).  For the purpose of this study, if the aforementioned distresses 
had a depth and width less than 15 cm, their severity ratings were classified between 0-4 and 
anything more than 15cm was given the rating of 5. This method was adopted and modified 
from Jones (2000) rating systems.  However, the severity of surface distresses such as 
corrugations, loose material and stoniness were assessed and rated based on visual perceptions.   
 
Table 2.2: Overview of the rating system used to assess the severity of each distress (adopted 
from Jones, 2000. 
Degree Severity Description 
 
0 
 
None 
 
No distress visible 
 
1 
 
Slight 
 
Distress difficult to discern. Only the first signs of distress are 
visible. 
2 Between slight and 
warning 
 
3 Warning Distress is distinct. Start of secondary defects. (Distress notable 
with respect to possible consequences. Maintenance might be 
required in near future e.g. potholes can be removed by blading) 
4 Between warning 
and severe 
 
5 Severe Distress is extreme. Secondary defects are well-developed (high 
degree of secondary defects) and/or extreme severity of primary 
defect. (Urgent attention required e.g. potholes require manual 
repair). 
 
As illustrated in Table 2.2, all distresses with uncertainties regarding their degree of severity 
were classified as 1 or 4. The severity of each distress was only assessed on the parts of the 
road that impacted on ride comfort in each road class (R3, R4 and R5). Thereafter, a handheld 
Garmin etrex Global Positioning System (GPS) with sub-meter accuracy was used to located 
the distresses in order to determine the widespread of each distress over the total length of the 
road. Table 2.3, provides the classification method used to assess the extent of each distress.    
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Table 2.3: Overview of the classification systems used to assess the extent of each distress 
(adopted from Jones, 2000) 
Extent  Description Estimate 
(%) 
A Isolated occurrence, not representative of the segment length being evaluated. They are 
usually associated with localized changes in the material, subgrade or drainage conditions. 
Intersections, steep grades or sharp curves may also result in isolated occurrences. 
 
< 5 
B  5 - 20 
C Intermittent occurrence, over most of the segment length, or extensive occurrence over a 
limited portion of the segment length. When occurring over most of the segment length, 
problems are usually associated with the material quality or maintenance procedures. When 
occurring over limited portions, the problem is usually a result of local material variations 
or drainage problems. 
20 - 60 
D  60 - 80 
E Extensive occurrence. This is usually a result of poor quality or insufficient wearing course 
material, or inadequate maintenance. 
80 - 100 
 
Using the above classification, the extent of each distress was recorded only for the width of 
the road that was affecting traffic. Assessing the distresses on each road class was an indication 
of the behaviour of road material under the influence of traffic and climatic conditions. 
Furthermore, drainage and maintenance conditions were assessed on each road class in order 
to determine their influence. Drainage and maintenance conditions were assessed using 
techniques adopted from the Massachusetts Manual of Investigating Unpaved Roads 
(Berkshire Regional Planning Commission, 2001). The Massachusetts manual is designed to 
help local road developers gain a better understanding of the types of problems that occur as a 
result of improper design, construction and maintenance of drainage on unpaved roads. 
Roadside drainage consists of three important components namely; ditches, culverts and 
turnouts (Yifred, 2013). Studies done by Jones (1984) suggest that poorly designed, constructed 
and maintained roadside drainage systems contribute significantly to the deterioration of 
surface on gravel roads. The condition of each roadside ditch, if available, was assessed at 
every 500m intervals in each road class and the number of intervals were determined by the 
total distance of the road traversed. All culverts and turnouts identified were assessed in each 
road class. Table 2.4, provides the classification method used to assess and rate drainage and 
maintenance conditions in each road class. 
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Table 2.4: Overview of the classification system used to assess and rate the drainage systems 
on each road class (adopted from Jones, 2000). 
 
2.4. Data analysis 
 
The data analysis was done using Statistical package for Social Sciences (SPSS) version 17.1 
software. This analysis was performed in order to obtain descriptive statistics, such as 
frequencies and cross tabulations. Cross tabulation was used to summarize categorical data 
(surfaces distresses) in order to assess the variations in surface distresses amongst the different 
road classes. The collected GPS coordinates were imported and displayed in a GIS environment 
using Arc GIS 10.1. This was done in order to locate the spatial distribution of distresses that 
impacted on ride comfort in each road class. 
 
2.5. Results Analysis  
 
2.5.1. Characteristics of the road networks 
 
The characteristics of the road networks under study are presented in Table 2.5. Results show 
that road characteristics differed for each community. The average gradient for the different 
road classes ranged between 0-20% for Emazabekweni and Dukuza communities when 
compared to Mkhunya and Mhlwazini communities (0-50%). Similarly, the average hourly 
traffic for the different road classes ranged higher (from 0-50) for Emazabekweni and Dukuza 
communities when compared Mkhunya and Mhlwazini communities (0-15). In each 
community, the R5 roads had a lower average road width when compared to the R3 and R4 
roads.   
 1. Very poor 2. Poor 3. Acceptable 4. Good 
Ditches 
 
 
Turnouts 
 
 
 
Culverts 
-None available 
 
 
-None available 
 
 
 
-None available 
-Poorly designed, 
constructed and 
maintained 
-Poorly constructed, 
positioned and 
maintained 
 
-Improperly sized, 
installed and maintained 
-well-designed, 
constructed but 
poorly maintained 
-well-constructed and 
positioned but not 
maintained 
-Properly sized, 
installed but poorly 
maintained 
-Well-designed, 
constructed and 
maintained 
-Well-constructed, 
positioned and 
maintained 
-Well sized, installed 
and maintained 
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Table 2.5: Number of households and as well as the characteristics of each road class in the 
different communities 
 
                                        Road characteristics  
 
Community Total number 
of households 
Class 
number (R) 
Average road 
gradient 
(0%) 
Total road 
length (km) 
Average road 
width (m) 
Average hourly 
traffic 
Emazabekweni 251 R3 
R4 
R5 
0-20 
0-10 
0-10 
 
20 
8 
6 
 
8 
5 
4 
 
20-50 
5-10 
0-5 
 
Dukuza 
 
525 R3 
R4 
R5 
 
0-10 
0-20 
0-10 
 
17 
7 
20* 
 
7 
6 
5 
15-50 
5-10 
5-10 
Mhlwazini 
 
 
 
156      R3** 
     R4** 
R5 
- 
- 
30-50 
- 
- 
6 
- 
- 
5 
- 
- 
0-5 
Mkhunya 353 R3 
R4 
R5 
10-50 
10-50 
0-20 
38 
10* 
2 
5 
5 
4 
5-15 
0-5 
0-5 
Note: *means total number of road networks identified and are classified under that road class, **means that road class does not exist 
 
2.5.2. Road surface conditions 
 
Table 2.5 presents a list of identified and assessed distresses in each road class. Numbers 0 to 
5 are used to rate the severity of each distresses and A to E determine the extent of each distress 
on a particular road class (as see on Table 2.3 and 2.4). It can be noted from Table 2.6 that in 
each road class, there were more than one distresses identified. However, the extent of each 
distress was only measured for the distresses that affected drive comfort (such as distress with 
severity rating of 3 to 5).  In Emazabekweni and Dukuza communities, the R3 road classes 
have better surface conditions than the R4 and R5 classes. Moderate to severe distresses 
(erosion channels and loose material) dominated and deteriorated the surfaces conditions of the 
R4 and R5 road classes. Whereas in Mkhunya and Mhlwazini communities, all assessed road 
class (such as R3, R4 and R5) had moderate to severe distresses deteriorating the surface 
conditions. Figure 2.3 shows the difference in surface conditions on the R3 road classes for 
Emazabekweni, Dukuza and Mkhunya communities.
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Table 2.6: Identified distresses, their severity and extent in each road class 
   Apparent distresses 
 
 
 
Communities 
Road class Potholes Rutting Erosion channels Corrugations Loose material Stoniness 
 
Emazabekweni 
R3 
R4 
R5 
0 
1 
3 [A] 
0 
0 
1 
 
0 
3 [C] 
5 [E] 
2 
1 
1 
1 
3 [C] 
3 [B] 
3 [A] 
1 
2 
 
Dukuza 
R3 
R4 
R5 
 
3 [A] 
5 [D] 
5 [D] 
1 
1 
2 
3 [B] 
3 [C] 
3 [C] 
1 
2 
0 
0 
3 [C] 
3 [C] 
1 
3 [C] 
3 [C] 
Mkhunya R3 
R4 
R5  
 
1 
3 [C] 
3 [C] 
3 [C] 
3 [C] 
3 [B] 
4 [D] 
5 [C] 
5 [C] 
1 
0 
0 
5 [E] 
2 
2 
1 
3 [C] 
3 [C] 
Mhlwazini R5 1 0 5 [E] 0 5 [C] 5 [C] 
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Figure 2.3: View of the surface conditions on the R3 road classes in (A) Emazabekweni, (B) Dukuza and (C) Mkhunya communities 
 
 
 
 
A B C 
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2.5.3. Drainage and maintenance conditions 
 
The results presented on Table 2.7 illustrate the ratings of drainage conditions for each road 
class. It can noted that in all the communities, the R4 and R5 road classes had drainage ratings 
of 1 when compared to the R5 road classes with a drainage rating of 3. Overall, none of the 
road classes obtained drainage ratings of 5. Hence, Figure 2.4 shows some of the challenges 
associated with drainage conditions on the R3 road classes in Emazabekweni, Dukuza and 
Mkhunya communities.    
 
Table 2.7: Drainage rating results in each road class 
Community Road class Drainage ratings 
Emazabekweni R3 
R4 
R5 
3 
1 
1 
Dukuza R3 
R4 
R5 
3 
1 
1 
Mkhunya R3 
R4 
R5 
3 
1 
1 
Mhlwazini R5 1 
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Figure 2.4: View of poorly maintained drainage systems on the R3 road classes in Emazabekweni (A), Dukuza (B and D) and 
Mkhunya (C) communities. 
A B 
C D 
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2.5.1 Rainfall characteristics 
  
It can be noted from Figure 2.5 that Mhlwazini community receives more annual rainfall 
(approximately 1389 mm) than the other communities. However on average, all 
thecommunities received more than 600mm of rainfall every year. 
 
Figure 2.5: Annual rainfall for the communities under study (Schulze, 2008). 
 
2.6. Discussions 
 
Understanding the physical conditions of unpaved rural roads could serve as a primary platform 
that could be used to assess the socioeconomic conditions in rural communities. In this study, 
the physical conditions of selected road classes were determined by assessing the influence of 
physical, environmental and anthropogenic factors. Research indicates that despite the 
advancement in technology, it is yet not possible to obtain an accurate method to assess the 
conditions of rural roads globally. In this chapter, visual observation and field-based methods 
were used to identify, assess and rate the physical conditions of gravel roads. 
 
Overall, the results of this study indicate that there is a direct relationship between road surface 
characteristics, drainage and maintenance conditions. For instance, it was noted that the road 
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classes with moderate to severe surface distresses had very poor drainage and maintenance 
conditions when compared to those with slight surface distresses. However, it was further noted 
that the nature of surface distresses identified were also an indication of the influence of traffic 
and climate conditions. These results are comparable to previous studies which indicate that 
surface conditions are determined by the behavior of the road material and drainage capacity 
under the influence of traffic and climate conditions (Simonsen and Isacsson, 1999, Lugo and 
Gucinski, 2000 and Alzubaidi and Magnusson, 2002). Moreover, poor surface conditions 
directly impact on traffic volumes. For example, the results indicate that more average hourly 
traffic volumes were recorded for the R3 road classes (15-50) in Emazabekweni and Dukuza 
communities when compared to the R3 road class in Mkhunya community (5-15). The 
difference in traffic volumes could also be a reflection of the surfaces conditions. This is due 
to the fact that findings on Table 2.6 show that the R3 road classes in Emazabekweni and 
Dukuza communities had less severe surface distresses than in Mkhunya community (as seen 
on Figure 2.3). Although the R3 road surface conditions may be different, the most important 
factor to be noted is that these road classes have the same function in rural communities. The 
function of the R3 road class is to connect rural settlements to major arterials (such as the R2). 
This means that these road classes play a primary role in connecting rural settlements with 
roads leading to large economic hubs. It is therefore important to ensure that the R3 road classes 
are well designed constructed and maintained. Hetzel et al. (2007) argues that well-maintained 
rural roads enable people to have better access to social services and they also allow for the 
movement of labour between residence and workplace. However, surface conditions on the R4 
and R5 road classes are just as important because they provide access to the R3 road class. 
Research suggests that only 34% of the rural people live within 2km of all-season roads in 
Africa, compared to 65% in other developing countries (Roberts and Rastogi, 2006, Chamorro 
and Tighe, 2009). The surface conditions in all the R4 and R5 road classes were dominated by 
moderate to severe surface distresses. Depending on the size of the community, the R4 and R5 
road classes are used as primary roads that connect livelihoods to the R3 road classes. Hence, 
there is a need to ensure that these road classes are well designed, constructed and maintained 
in order to make rural communities more accessible.  
 
Although the R3 road classes had drainage systems, it was noted that the lack of maintenance 
affected their function. For instance, all identified roadside ditches, turnouts and culverts were 
either clogged with sediment, debris or overgrown with vegetation The identified surface 
distresses (such as erosion channels and potholes) on the R3 road classes reflected ineffective 
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drainage systems, which contributed to road surface deterioration, particularly on the R3 road 
classes of Dukuza and Mkhunya communities. In all the communities, the R4 and R5 road 
classes had no roadside drainage systems. The lack of drainage systems resulted in moderate 
to severe surfaces distresses dominating these road classes. All the communities under study 
receive average annual rainfall which is above 700mm. It is therefore important to ensure that 
all the road classes under study have proper and effective drainage systems because rainfall 
conditions and traffic volumes have the ability to modify the characteristics of gravel road 
surface conditions within a short period of time (Huntington and Ksaibati, 2007).  
 
The findings of this study have demonstrated that visual observation and field-based methods 
are useful tools that can aid in identifying and assessing the physical conditions of unpaved 
roads as well as possible environmental, physical and anthropogenic factors at interplay, 
especially in resource limited regions (such as where there is limited funds available for 
advance technology) such as sub-Saharan Africa. Even though the use of more technologically 
advanced methods will be useful to avoid manual fieldwork for faster and accurate results and 
also to eliminate different assessor perceptions, the methods used in this study were more 
appropriate and cost efficient. As argued by Maser (1996), the use of objective methods alone 
in assessing and rating of gravel roads is irrational because surface conditions change rapidly. 
Moreover, identifying surfaces distresses using high-tech equipment will be challenging and 
very expensive, because it will require the use of technologies with high image resolution. In 
future, there is a need to develop technology that will be attached to a vehicle which will be 
able to detect, distinguish and map the severity and extent of surface distresses and as well as 
detect factors, such as dust. This system will be faster and more accurate than using traditional 
methods. However, the findings of this study could be useful to road authorities responsible for 
unpaved rural roads in sub-Saharan Africa. For instance, the understanding of factors affecting 
the quality of unpaved roads and the ability to identify and assess surface distresses is key to 
assisting both road authorities and local people deal with challenges associated with unpaved 
roads. This study was able use cost effective, user-friendly methods to identify and assess 
surface distresses on unpaved roads. This implies that road authorities could train local people 
on how to use this method so that they are able to identify, assess and report or help mitigate 
surface distresses developing on their local roads. Empowering local people will help improve 
the quality of unpaved roads and as well, as enhance socioeconomic conditions in rural 
communities.    
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2.7. Conclusion 
 
This chapter aimed at assessing the physical conditions of selected rural road networks to 
understand the physical, environmental and anthropogenic factors that influence the condition 
of rural roads. The results of this study recommend that the characteristics of road classes under 
study strongly reflected on the effectiveness of drainage and maintenance conditions. For 
instance, the nature (type, severity and extent) of surface distresses identified on each road class 
were an indication of the presence and effectiveness of drainage and maintenance conditions. 
In all the road classes under study, Mkhunya and Mhlwazini communities had more 
deteriorated road surface conditions than Dukuza and Emazabekweni communities. It was also 
noted that the more deteriorated the road class, the less traffic movement. Overall, the results 
indicate that there is a need for road authorities to ensure that rural road networks are well 
maintained and have proper drainage systems. For instance, the identified and assessed surface 
distresses indicated that the road networks reflected the need for proper drainage systems and 
regular maintenance. Therefore, proper drainage systems and regular maintenance is 
recommended. While this study was able to use user-friendly and cost-effective methods to 
assess the physical conditions of rural road networks, explicit investigations are required to aid 
with the quality of observations.  Future research should focus on assessing the impact of road 
designs, landscape characteristics, and the quality of road materials used and associated cost of 
maintenance. The results of this study can help municipal authorities in carrying out regularly 
monitoring procedures thus ensuring that surface distresses are identified and resolved during 
their initial stage. If not, road authorities could train local people on how to use this method so 
that they are able to identify, assess and report or help mitigate surface distresses developing 
on their local roads. More importantly, the assessment method used in this study could help 
local municipal authorities develop a better management system for their rural road networks. 
For example, using this assessment method, authorities could create their own database 
indicating the conditions of all their rural road networks. Moreover, the information from the 
database could be used by municipal planners during the compilation of annual Integrated 
Development Plans (IDPs). As a result, municipal authorities will better manage the conditions 
of rural road networks.  
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CHAPTER THREE 
ASSESSING FACTORS THAT CAUSE SURFACE DETERIORATION ON 
UNPAVED ROADS 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The chapter is based on: 
Nkomo, L.S. Desai, A. S. Peerbhay, Y. K. Seutloali, E.K and Haynes, T.  (In review) 
“Assessing the surface material quality of unpaved rural roads to understand susceptibility to 
surface deterioration. A case study of four rural areas in KwaZulu-Natal, South Africa” The 
Journal of Transport and Land Use. 
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3.1. Abstract 
 
Road surface deterioration is one of the most common problems of unpaved road networks 
worldwide. Surface deterioration on unpaved roads is primarily due to accumulated damage 
from vehicles. Similarly, environmental and physical effects contribute to the rate and extent 
of surface deterioration. This chapter assesses the surface material quality of unpaved rural 
roads in four rural areas in the KwaZulu-Natal Province, South Africa in order to understand 
susceptibility to surface deterioration. The study further establishes other possible factors such 
as slope gradient and rainfall that could determine road surface deterioration. Soil samples were 
collected from R3, R4, and R5 road classes in four rural areas which are: Emazabekweni, 
Dukuza, Mkhunya and Mhlwazini Area. Laboratory analyses were conducted in order to 
determine the performance of the material as potential wearing course. Material performance 
was then determined using the Standard Methods of Testing Road Construction Materials 
(TMH 1:1976) classification method. The results obtained imply that there is a need for better 
material selection during the construction of unpaved road networks. All road classes in 
Mkhunya, Emazabekweni and Mhlwazini areas exhibited grading coefficient values less than 
16 and some of the shrinkage product values in excess of 365, corresponding to a classification 
of Class D, A and B. These results indicate material that is susceptible to slippery conditions, 
easily erodible and also prone to the formation of ravels and corrugations. Correlation analyses 
results conducted to assess the individual relationship between measured rainfall and slope with 
field Sp and Gc values in each area indicated that variation in slope better explains Sp values 
with each area with an R2 of 0.62 when compared to rainfall producing a lower R2 of 0.57. For 
Gc, slope and rainfall produced similar R2 of 0.65 and 0.67, respectively. 
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3.2. Introduction  
 
Surface deterioration is one of the most common problems of unpaved road networks 
worldwide (Jones, 1984, Wilkie et al., 2000, Porter, 2002, Fu et al., 2010). Unpaved roads 
usually consist of a graded and compacted surface, which is topped with hard surface material 
such as gravel or crushed rock that is mostly created from parent material present at that 
location. Parent material refers to the original geological material, which is also known as 
bedrock (Buol et al., 2011). The term surface deterioration in this study refers to a reduction in 
the performances of a road due to a decline in road surface quality. Some of the most commonly 
prominent features of surface deterioration on unpaved roads include distresses such as 
potholes, rutting, erosion channels, dust, corrugations, loose material and stoniness.   
 
Road surface quality is determined by factors such as surface material quality amongst others. 
Material quality is reflected by aggregate durability as a wearing course, of which this is 
primarily defined by the aggregate’s mechanical and chemical properties. Paige-Green (1989) 
argues that universally, there is no standardised method used for designing wearing courses for 
unpaved roads. According to Jones (1999) and Paige-Green (2015), a number of specifications 
exist for selecting materials for unpaved roads, but the common challenge is that their basis is 
often unclear. However, Paige-Green and Netterberg (1987) state that materials used for 
construction of unpaved roads must comply with the basic engineering properties. In addition, 
Paige-Green maintains that all wearing course material must contain the following key 
characteristics, “have sufficient cohesion to resist ravelling and erosion; have a particle size 
distribution that facilitates a tight interlock of the individual material particles, and have 
sufficient strength to support the applied traffic loads without significant plastic deformation.”( 
Paige-Green (2006:1). Paige-Green (2006) argues that using surface material with deficiencies 
in any of the aforementioned characteristics adversely affects material performance and this 
result in poor riding quality, increased maintenance and  as well as an increased road surface 
material loss. Hence, Paige-Green (2006) established a chart (using material plasticity and 
grading properties) that classifies the expected performances of unsealed wearing course 
material (as seen on Figure 3.1).  
 
Paige-Greens (2006) chart has been widely used to classify material performance of unsealed 
roads in many countries worldwide. For example, a study was conducted recently in New 
Zealand (using Paige-Green’s material performance chart) to test and validate the charts 
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applicability in determining expected material performance (Henning et al., 2015). The study 
was conducted on unsealed roads in Whangarei and Central Otago Districts. These two districts 
were selected because they represent the two most extreme climatic, geology and topographies 
of New Zealand. A number of samples were collected on different unsealed road networks for 
analysis. The attained findings were able to validate the applicability of Paige-Green’s material 
performance chart because the nature of surface deterioration that was visually observed on the 
roads (in both districts), matched the expected material behaviour as classified on the chart. 
Good material selection is therefore necessary when constructing unpaved roads because it can 
help enhance surface performance and reduce surface deterioration.  Furniss et al. (1991) and 
Madzikigwa (2003), argue that it is not easy to fully assess the causes of surface deterioration 
on unpaved roads without understanding the physical, environmental and anthropogenic 
factors at interplay. On the one hand physical factors include the road engineering components 
(such as design or alignment), traffic (such as vehicle volumes and sizes) and road surface 
material. On the other hand, environmental and anthropogenic factors include climate 
conditions, the surrounding landscape (such as vegetation cover, underlying geology and 
terrain) and maintenance conditions (Paige-Green, 1999). In light of the aforementioned, 
research indicates that there have been very limited studies conducted to assess the contribution 
of environmental and physical factors on surface deterioration of unpaved roads (Leung and 
Marion, 1996, Alzubaidi and Magnusson, 2002). Plethora of research available has focused on 
issues around maintenance materials and dust binding methods (Gillies et al., 1999 and Jones, 
1999). Few studies have examined the effects of the surrounding landscape, climate conditions 
and the influence of geological properties because these factors cannot be affected by regular 
maintenance (Hartley 1974, Keller and Sherar, 2003 and Jones and Paige-Green, 2015). It is 
therefore crucial to identify and assess environmental forces which could have an impact on 
road surface material performance. For instance, Mwaipungu and Allopi (2012) indicate that 
unsealed road surfaces are directly exposed to environmental factors such as rainfall, wind and 
terrain, which influence the performance of gravel roads. 
 
Unpaved road networks play an important role in the socioeconomic sector of South Africa, 
particularly in rural areas (Starkey, 2002, Njenga and Davis, 2003, Button, 2010). A study by 
Smith and Visser (2001) and Lishman (2013) shows that rural networks in South Africa consist 
of 301 000 km of gravel and 63 000 km of surfaced (paved) roads.  In KwaZulu-Natal, gravel 
roads account for approximately 80 percent of the total of roads in this Province (Balaram and 
Mostert, 2014). These statistics provide a good indication of the value and services of unpaved 
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road networks to rural areas and the need for their improvement in quality due to the constant 
deteriorating conditions experienced (Paige-Green, 2006). In most sub-Sahara Africa, 
including South Africa, road deterioration could affect the livelihoods of rural communities 
thus road agencies need to find methods of evaluating the road surface material performance 
which can be used to assist in determining deterioration. In addition, this knowledge could be 
used in guiding proper maintenance programs for unpaved road surface material. This chapter 
therefore seeks to assess the surface material quality of unpaved rural roads in four rural areas 
in the KwaZulu-Natal in order to understand susceptibility to surface deterioration. This study 
further establishes other possible factors (such as slope gradient and rainfall) that could 
determine road surface deterioration. 
 
3.3. Materials and methods 
 
3.3.1. Identification of unpaved road networks  
 
Road networks of interest were identified by first traversing the selected areas using recent 
high resolution Google Earth imagery. Following this procedure, transect walks were done in 
each area in order to identify the road networks.  A total of 11 roads were selected for this 
study. The road classes were:  minor road (R3), collector road (R4) and local road (R5) selected 
based on the South African Road Classification and Access Management Manual, version 1.0 
of August 2012. Due to the focus of this study, principal arterials (R1), major arterials (R2) and 
walkways (R6) road classes were not assessed.  
 
3.3.2. Collection of soil samples  
 
A hand held Global Positioning System (GPS) was used to record the location of each sampling 
point. A total of 16 soil samples were collected from each road class (R3, R4 and R5). In the 
areas under study, the total length of each road class was divided into sixteen equal intervals 
and samples were collected at every interval from the starting point. For example, the total road 
length of the R3 road class in Emazabekweni area is 20km, sixteen equal sampling intervals of 
1.2km were utilised. This rationale was applied to all sampled road classes, in order to collect 
samples that were representative of the entire road class. The area of Mhlwazini did not have 
the R3 road class, so samples were only taken for the R4 and R5 road classes.  
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During the field sampling, a hand auger was used to retrieve 1 – 1.5kg of material from the 
middle of the road at every interval. This material was placed into a plastic sampling bag and 
then sealed. This sampling procedure was repeated for all road classes and across all 4 of the 
study sites. All the sampled material was then transported to a laboratory for subsequent 
analysis.  
  
3.3.4. Assessing road surface material performance  
 
The surface material quality of the unpaved roads was assessed by determining the material 
performance using the Standard Methods of Testing Road Construction Materials (TMH 
1:1976) classification method. This included particle size distribution analysis of sand, silt and 
clay soil particles. Atterberg Limits (namely liquid limit, plasticity index and linear shrinkage) 
were also assessed as they are useful in providing basic measure of the critical water content 
in fine-grained soils (Jones and Jefferson, 2012). The related shrinkage product (Sp) and 
grading coefficient (Gc) were then determined from the results of soil particle analysis and 
Atterberg limits according to (TMH 1:1976).  
 
The material performance was assigned using specifications adopted from the Technical 
Recommendations for Highways report number 20 (TRH20, 1990), which provides technical 
support to structural design, construction and maintenance of unpaved roads in South Africa 
(Figure 3.1). This system utilises Sp and Gc to assign performance. The zones in figure 3.1 
(namely zone A – E) are described in TRH20 (1990) as shown in Table 3.1. 
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Figure 3.1: Relationship between shrinkage product, grading coefficient and performance of 
unpaved wearing course gravels. Adapted from TRH20, 1990). 
 
Table 3.1: Description of zones and their expected performance characteristics (adapted from 
TRH20, 1990). 
Symbol Description 
A 
 
 Materials in this area generally perform satisfactorily but are finely graded and 
particularly prone to erosion by water: they should be avoided if possible, especially on 
steep grades and sections with steep cross-falls and super-elevations. Most roads 
constructed from these materials perform satisfactorily but may require periodic labour-
intensive maintenance over short lengths and have high gravel losses due to water 
erosion. 
 
B These materials generally lack cohesion and are highly susceptible to the formation of 
loose material (ravelling) and corrugations. Regular maintenance is necessary if these 
materials are used and the roughness is to be restricted to reasonable levels. 
 
C  Materials in this zone generally comprise fine, gap-graded gravels lacking adequate 
cohesion, resulting in ravelling and the production of loose material. 
 
D Materials with a shrinkage product in excess of 365 tend to be slippery when wet. 
 
E  Materials in this zone perform well in general, provided the oversize material is 
restricted to the recommended limits 
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3.3.5. Rainfall and slope gradient data 
 
Rainfall and slope gradient data were determined in order to establish environmental factors 
that could affect road surface deterioration under the given road surface material performance. 
Rainfall data of the study areas, with a spatial resolution of 1 km × 1 km, was derived from 
World Bioclim dataset (Hijmans et al., 2005). Topographic data (such as slope gradient) for 
each sampling area was obtained from the Shuttle Radar Topography Mission (SRTM) (Farr 
and Kobrick, 2000).  Rainfall data was obtained from the South African Water Research 
Commission.  
 
3.3.6. Spatially predicting road deterioration using local variables 
 
The relationship between environmental variables (such as slope gradient and rainfall) and the 
laboratory results of Sp and Gc was determined using simple linear regression, and the 
coefficient of determination (R2) was derived.  
 
3.4. Results Analysis  
 
 
3.4.1. Road surface material performance classification 
 
The results showing the location of each road class, in terms of shrinkage product and grading 
coefficient, for the four study sites has been shown in Figure 3.2. From this figure, it can be 
observed that the R3 and R4 roads in Emazabekweni and Mkhunya lie within zone D. These 
are characterised by Sp values ranging from 400 – 600 and Gc values between 4 - 24. The 
results further show that R5 roads for the two study areas fall within zone A which is 
characterised by Sp values ranging from 300 – 450 and Gc values between 6 – 14. These results 
therefore indicate that R3 and R4 roads exhibit slippery conditions while R5 is characterised 
by erodible road surface material. 
 
The results indicate that the studied roads in Mhlwazini and Dukuza lie within zone B and E, 
respectively. The roads that fall within Zone B are characterised by ravels and corrugates, while 
Zone E roads exhibit good road conditions which may be dusty. 
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Figure 3.2: Location of studied roads in terms of   TRH20 performance guidelines. 
3.4.2. The environmental variables 
 
Figure 3.3 shows rainfall distribution patterns across the study areas. It can be observed that 
Mhlwazini exhibit the highest maximum, minimum, and mean annual rainfall. However, 
Emazabekweni, Mkhunya and Dukuza do not have significant differences in the amount of 
rainfall received throughout the year. 
 
Figure 3.3: Annual rainfall distribution for Emazabekweni, Mhlwazini, Mkhunya and Dukuza 
(Schulze, 2008). 
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The slope gradient of the study sites are shown in figure 3.4. Figure 3.5 shows the relationship 
between these environmental variables (such as slope and rainfall) and Shrinkage product and 
Grading coefficient. 
 
 
 
 
Figure 3.4: The variation in slope gradient for the Dukuza (a), Emazabekweni (b), Mhlwazini 
(c) and Mkhunya (d). 
 
It can be noted that there is a linear relationship between environmental variables and 
Shrinkage product as well as grading coefficient. For instance, a positive relationship (R2 = 
0.62) and (R2 = 0.57) was found between Shrinkage product and slope gradient as well as 
between shrinkage product and rainfall respectively. Similarly, an R2 value of 0.65 and 0.67 
were obtained for the relationship between grading coefficient and slope gradient and rainfall, 
respectively. This suggests that both the shrinkage product and grading coefficient increase 
with the increase in slope gradient and rainfall. 
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Figure 3.5: The relationship between environmental variables (namely rainfall and slope) and 
shrinkage product and grading coefficient. 
 
3.5. Discussions  
 
The obtained values of Sp generally do not fall within the recommended material specifications 
for unpaved rural roads in South Africa. The present chapter assessed the surface material 
quality of unpaved rural roads in four rural areas in KwaZulu-Natal in order to understand 
susceptibility to surface deterioration. Other possible factors (such as slope gradient and 
rainfall) that could determine road surface deterioration were evaluated. Literature has already 
indicated that there is a need to understand the role of material quality in influencing 
deterioration of unpaved roads. Equally important is the selection of quality material for the 
construction of unpaved roads thus reducing surface deterioration and maintenance costs 
(Hodges et al, 1975, Paige-Green 2007, Mwaipungu and Allopi 2012). This study shows that 
road classes in Mkhunya, Emazabekweni and Mhlwazini areas have poor material quality when 
compared to road classes in Dukuza area. All road classes in Mkhunya and Mhlwazini areas 
exhibited Gc values less than 16 and some of the Sp values in excess of 365, corresponding to 
a classification of Class D, A and B. This indicates susceptibility to slippery conditions, 
erodible material and the formation of ravels and corrugations. This could result in a rapid 
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deterioration of the surface area of the unpaved road and hence affecting its use by the rural 
communities. Mwaipungu and Allopi (2012) indicated that these are typical road surface 
distress that influence road surface deterioration.  
 
As argued by Queiroz and Gautam (1992), resource-limited regions do not have the capacity 
and economic means to acquire the best material quality for the construction of their unpaved 
roads and thus they depend largely on using material that exists within their areas. The findings 
of this study are comparable with this argument because the soil properties of the sampled road 
material in each road network indicated strong similarities with the characteristics of the 
geological material that exists in each area.  For example, all the areas under study are located 
in the regions supported by the Karoo Supergroup (ECCA and Beaufort) geological formations, 
which are dominated by soils that consist of shale, mudstones and sandstones (Mucina and 
Rutherford, 2006).  The high percentage of mudstone, shale and sandstone particles found in 
the sampled material from all road classes in Emazabekweni, Mhlwazini and Mkhunya areas 
provided evidence that these road networks were constructed using local material and the 
nature of their surface deterioration shows consistent conditions. These conditions further 
challenge the mobility of residents in the short-term within these areas but also impacts on the 
long-term lifespan of the roads overall condition. Unpaved roads are semi-permeant 
infrastructures that are meant to last for many years depending on the nature of their 
maintenance. However, results of this study also show that material selection, slope and rainfall 
variability plays a major role in influencing the nature of surface deterioration and lifespan of 
unpaved road networks.   
 
3.5.1. Other possible factors that could determine road surface deterioration  
 
The high annual rainfall received in Mkhunya and Mhlwazini areas (such as 819.7mm and 
1280.9mm respectively) could further influence the deterioration of road classes in addition to 
the poor material quality in this area. Steeper slopes could further play an important role in the 
rate and extent of surface deterioration. There is a linear correlation between the slope steepness 
and the level of soil erosion (Kachouri et al., 2015). An increase in slope gradient is associated 
with a significant increase in the amount of soil loss. These areas will potentially have higher 
maintenance costs. Although the results also emphasise that the road classes in Emazabekweni 
area have poor surface material, the rate and extent of deterioration may be less than that of 
Mkhunya and Mhlwazini areas where the slopes are steeper. Hence, selecting good surfacing 
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material will be crucial in reducing the rate and extent of deterioration, especially in areas that 
have steep slopes and moderately to high annual rainfall.  
 
Roads in the Dukuza area display  good material quality, exhibiting Sp values between 100-
365 and Gc values between 16-34, similar to those  recommended by Paige-Green (Paige-
Green, 1999 and  Paige-Green, 2007).  The material quality in all the road classes corresponded 
to a classification of class E, indicating good material, which can sometimes be dusty. Even 
though this area receives moderately to high annual rainfall (822.0mm), the level of surface 
deterioration is minimal. This may be due to the combination of the gentle terrain and the road 
classes have good material quality. As argued by Hodges et al. (1975), Paige-Green (2007), 
and Mwaipungu and Allopi (2012) good material selection reduces surface deterioration and 
maintenance costs on unpaved roads. Therefore, if all road classes in the Dukuza area were 
well designed, constructed and maintained, the rate and extent of surface deterioration is 
expected to be minimal. Terrain and rainfall does have significant influence on surface 
deterioration in the four areas under study. Furthermore, this accomplishes that regular 
monitoring of road conditions is conducive as an effective management strategy. Since, this 
study only assessed four areas with a limited number of wards; future research should focus on 
including more areas at municipal level for an in-depth analysis. In addition, more research 
needs to be conducted to investigate the role of engineering designs and construction methods 
on surface deterioration of on unpaved road networks. 
 
Future studies may investigate the use of other environmental attributes that may improve the 
prediction of rural road deterioration. Furthermore, this study only used available rainfall and 
slope information; other studies may consider including aspect, vegetation condition or soil 
variations to improve mapping predictions. Additionally, including current rainfall information 
and at finer resolution (< 1 km) would provide more detailed information for areas with the 
potential of up scaling the methodology with improvement to provide information regionally 
or at a provincial level on road surface condition.  
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3.6. Conclusion 
 
This chapter aimed to assess the surface material quality of unpaved rural roads in four rural 
areas in KwaZulu-Natal in order to understand susceptibility to surface deterioration. This 
study further establishes other possible factors (such as slope gradient and rainfall) that could 
determine road surface deterioration. Overall, the findings of this study have shown that 
material selection remains a common problem in most unpaved rural road networks. In this 
study, most of the road networks assessed have poor material quality, thus making them 
vulnerable to increased surface deterioration and maintenance costs. Although the level of 
surface deterioration was not assessed in this study, the results obtained suggest that material 
quality has the potential to affect the nature (rate and extent) of surface deterioration on 
unpaved road networks. For example, erodibility, dustiness, slipperiness and the formation of 
ravels and corrugations are factors, which are indicative of surface deterioration as a result poor 
material quality, and other external factors. Furthermore, this study was also able to establish 
that natural factors such as terrain and rainfall conditions could also play an important role on 
the nature of surface deterioration of unpaved road networks. Good material selection is 
therefore a prerequisite to reducing the contribution of the natural variables on surface 
deterioration of unpaved road networks. Overall, this study provided a framework for assessing 
road conditions of rural networks and their potential risk to slope and rainfall variabilities. 
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CHAPTER FOUR 
EVALUATING RURAL PEOPLE’S PERCEPTIONS ON THE SOCIOECONOMIC 
ROLE OF ROAD NETWORKS ON THEIR LIVELIHOODS 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The chapter is based on: 
Nkomo, S.L. Desai, S.A. Peerbhay, K. Y. and Seutloali, K.E.  (In preparation) “A thematic 
analysis of local respondents' perceptions on the socioeconomic role of unpaved road networks 
on rural livelihoods. Lessons from rural communities within the province of KwaZulu-Natal, 
South Africa.” Journal of Arts and Humanities.
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4.1. Abstract 
 
Road networks as a physical resource form an integral function in terms of sustaining the well-
being of rural livelihoods, particularly in remote rural communities. The socioeconomic 
benefits of improved rural road networks have be extensively researched in Asia, but not to the 
same extent in Africa. In response to some of the literature gaps, the current chapter therefore 
uses a thematic approach to analyse rural people’s perceptions on the socioeconomic role of 
their unpaved road networks on their livelihoods. This study was conducted in four rural 
communities within the province of KwaZulu-Natal. Quantitative and qualitative research 
methods were used to thematically analyse four research themes in terms of the role of rural 
road networks on rural agriculture production, access to health services, access to education 
services and markets, information and employment opportunities. It is clear from the study that 
local respondent’s perceptions on the socioeconomic role of unpaved road networks on their 
livelihoods are influenced by the effectiveness of their roads in servicing their needs. Due to a 
number of factors outlined in this study, this research can conclude that in the four communities 
assessed, less than ten percent of all the respondents perceived direct economic spinoffs as a 
results of road networks improvements. Majority of the respondents perceived social spinoffs 
such as improving access to healthcare, education and market services. The study further 
concludes that unequal distribution and access to primary services is a notable feature of poor 
governance in the communities under study. This study therefore recommends for better 
methods of maintaining rural roads in order to ensure sustainability in mobility. 
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4.2. Introduction  
 
Transport infrastructure is considered as an important pillar for economic development 
(Kennedy et al., 2005, Salling and Pryn, 2015).Transport infrastructure refers to all the 
transport systems that aid in country’s or region’s mobility, such as roads, railways, ports and 
airports (Rodrigue et al., 2009).  Rodrigue et al. (2016) states that before high-intensity modern 
trade can get started in Africa, there is a need to improve transport infrastructure systems both 
from the coast to the interior and within the interior, in order to connect people and economic 
hubs. Economically booming countries such as China and India have emphasised the 
importance of developing and improving road networks as one of the key strategies that can be 
used to facilitate economic growth ( Van de Walle, 2002, Ali and Pernia, 2003, Fan and Chan-
Kang, 2005, Pucher et al., 2007, Banerjee et al., 2012,). Fan and Chan-Kang (2005), state that 
during the early 1980s the Chinese government took a stand to prioritise the construction of 
high-quality roads in order to connect their industrial centres. On the one hand, the Chinese 
government spent 8.6% of its Gross domestic product (GDP) building roads, railways, airports, 
seaports and other transport related infrastructure projects between 1992 and 2013 (Dobbs et 
al., 2013). Dobbs et al. (2013), argue that Western Europe, United States and Canada spent 5% 
on that same spending figure during that period. The 2017 financial report indicates that India 
is set to spend 59 billion dollars to upgrade their strained railway, airports and road 
infrastructure systems (Lehmacher, 2017). Studies by Jedwab and Storeygard (2017) show that 
India (24,000 km) and China (111,900 km) have more highways than the entire Sub-Saharan 
Africa (3,700 km). In addition, transport charges in Africa for travels of up to 30 km are as up 
to two and a half times more than in Asia (Mubila and Yepes, 2017). Statistics further highlight 
that China and India are currently ranked first and third respectively in terms  countries with 
the largest economies in the world (Chan, 2017). Economists have argued that intensive 
investment in transport infrastructure has played an instrumental role in China’s economic 
boom (Sahoo et al., 2012, Yu et al., 2016). 
However, there are continuous debates amongst Chinese scholars concerning quantifying the 
benefits received from transport infrastructure investments ( Fan et al., 2004, Fan and Chan-
Kang, 2008, Wang et al., 2016). The debate stems from the argument that infrastructure 
investment does not necessarily lead to economic growth (Ansar et al., 2016). The benefits of 
improved transport infrastructure depend largely on the needs (such as  the physical, economic, 
human, political and social) of a particular community or group (McDonagh, 2006, Shay et al., 
65 
 
2016) . However, the focus of this paper is not to assess the implications of improved road 
infrastructure systems on the economies of India and China. This paper uses these countries to 
provide insight into the South African scenario. Rural economic development strategies and 
lessons learnt from China and India are important to South Africa because these countries all 
form part of the Brazil, Russia, India, China and South Africa (BRICS) association.  
4.2.1. Road networks and rural livelihoods in South Africa  
 
Road networks form part of one of the important physical resources that help sustain life in 
rural livelihoods, particularly in remote communities (Porter, 2002, Van de Walle, 2002, Pearce 
et al., 2006, Hussein and Nelson, 2016). South Africa is currently enjoying just over two 
decades of colonial freedom but, if one reviews literature, there is limited empirical research 
conducted on the state of service delivery in rural communities, particularly transport 
infrastructure. The Integrated Development Planning reports (IDPs) from local municipalities 
and data from Statistics South Africa are one of the few documents that publish information 
yearly on the state of service delivery at community level.  An IDP is a broad report drafted by 
a municipality which indicates a broad framework for development, compelled by Municipal 
Systems Act No 32 of 2000 (Municipality, 2013).  
Kon and Lackan (2008)  and Chikozho (2016) argue that extensive rural research is needed in 
South Africa because the country’s political history has been associated with major 
socioeconomic disparities that resulted in unequal distribution of resource amongst racial 
groups. Lipton (1986), states that under the apartheid Government, majority of black people 
were forced to live in remote rural areas (homelands), where decent transport infrastructure 
and services were limited. This system was designed to enforce, perpetuate and strengthen the 
separation of racial groups and to prevent black people from accessing economic opportunities. 
Figure 4.1 provides a comparison of real GDP and public sector economic infrastructure 
investment in South Africa from 1960 to 2005. It can be noted from the graph that both series 
exhibited positive growth in the early 1960s to mid-1970s and mixed performances between 
late 1970s and early 1980s. According to Peet (2002) the disastrous economic consequences 
of the apartheid Government became increasingly notable in the early 1980s to early 1990s. 
During this period, there was a massive decline in both real GDP and infrastructural 
investment.  
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Figure 4.1: South Africa: real GDP and public-sector economic infrastructural investment, 
per capita, rands, 2005 prices, moving average (Reserve Bank, 2005). 
Current statistics indicate that 64.3 % of the population in South Africa live in urban areas, 
compared to 48.4% in 1980 (Sisk, 2017). According to Kessides (2006), poor services delivery 
and limited economic opportunities have been widely identified as the primary cause of rural-
urban migration in sub-Saharan Africa. About 80% of all rural roads in South Africa are 
unpaved roads (Gwilliam et al., 2008, Mubila and Yepes, 2017). Many rural communities in 
South Africa still have inappropriate access consisting of unpaved roads that do not necessary 
provide all-weather access (Paige-Green, 2006). There is plethora of literature available on the 
impact of good road networks on the livelihoods of rural communities (Ellis, 1998, Ellis and 
Freeman, 2004, Bryceson et al., 2008, Kanel and Niraula, 2017). In this study, the role of road 
networks on the livelihoods of rural South Africa will be assessed using four themes that have 
been extensively researched internationally and noted to form part of the primary benefits of 
improving road networks in rural communities.  
4.2.2. Rural agriculture production 
 
In South Africa, one cannot ignore the country’s economic history when assessing the 
performance of rural agriculture. According to Beinart (2001), throughout the twentieth 
century, the apartheid Government ensured that heavy investments in agriculture benefited 
only the white owned commercial farms. The government supported white farmers through 
legislation such as the Cooperative Societies Act (1925) and the Marketing Act (1968) (Lipton, 
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1974). These laws, allowed the state to invest in research and development, infrastructure, 
extension services and the settlement of farmers, and also ensured that domestic markets were 
protected from international competition. Furthermore, the government established a range of 
measures to suppress black farmers, such as the 1913 Land Act No. 27, the 1936 Native Trust 
and Land Act No. 18 (Adams et al., 1999a, Obeng-Odoom, 2012, Mazibuko, 2013). These 
measures ensured that black farmers were disadvantaged, both in the commercial farming 
sector and in the communal areas of the former homelands. The apartheid government provided 
good infrastructure support to commercial white farmers as no empirical studies have been 
conducted to indicate their dissatisfaction relating to transport infrastructure.  
Post 1994, the government developed strategic plans and programs to help speedup service 
delivery backlogs, particularly in the former homeland areas. South Africa is still experiencing 
challenges of the past (Butler, 2017) but very few studies have examined or assessed the rate 
and impact of improving service delivery on agriculture production in rural communities, 
particularly transport infrastructure systems (Poulton et al., 2006, Gabrysch and Campbell, 
2009, Lucas, 2011). In South Africa, the National Treasury department is responsible for 
managing and allocating national government finances (Ngamlana, 2009, Kaiser and 
Smallwood, 2014). Although, there are strategic plans and programs in place for fast-tracking 
rural development, the concern is that the department of National Treasury has a set of criteria 
for allocating funds for construction and maintaining of national assets. In allocating funds, the 
department needs to know the exact length of the roads, the value of the infrastructure on it and 
the condition of the road and its infrastructure (Kaiser and Smallwood, 2014). A key issue in 
South Africa is that the value of infrastructure on rural road networks, which are predominantly 
unpaved, is unquantified, meaning that based on the aforementioned criteria, they possibly 
receive very little financial support. Research suggests that people and their livelihoods in rural 
communities are becoming increasingly divorced, known as de-agrarianisation from farming 
as well as from the land ( Hussein and Nelson, 1998, Ellis, 2000, Perret, 2001, Zantsi, 2016). 
Ellis (2000) and Scoones et al. (2009), identified factors such as climate change, poor service 
delivery, restrictions on access to land (Cross and Hornby, 2002) and the lack of economic 
opportunities as some of the key drivers that motivate this change in rural farming practices. 
Therefore, investigating rural road network conditions and their role on agriculture production 
is fundamental in order to unpack some of the service delivery problems causing people to 
divorce their livelihoods from farming. Van de Walle (2002) and Qin and Zhang (2016) argue 
that providing good rural road networks facilitates agricultural specialisation.  
68 
 
 
4.2.3. Access to markets, information and employment opportunities 
 
As a country, South Africa is regarded as a food secured nation (Koch, 2011) but a large 
number of households within the country are food insecure (Altman et al., 2009, Baiphethi and 
Jacobs, 2009, De Cock et al., 2013). According to Khan et al. (2014), the magnitude of the food 
security challenges in South Africa at national, provincial and household level are subsequently 
quantified showing that more than 60% of the rural population and 20% of the urban population 
live below the minimum subsistence level. Walsh and Van Rooyen (2015), states that 
traditionally, rural households in South Africa were known to grow most of their own food and 
urban households bought most of their food supply. However, recent studies indicate that there 
has be an increase in dependence on market purchases for both rural and urban households 
(Bryceson, 2002, Baiphethi and Jacobs, 2009, Ncube et al., 2016, Tibesigwa and Visser, 2016). 
Research further suggests that low-income households in sub-Saharan Africa spend as much 
as 60-80% of their total budget on food expenditure (Von Braun, 2007, De Hoyos and 
Medvedev, 2009, Lewis and Verhoeven, 2010, van Berkum et al., 2017). Lal et al. (2016) and 
Zhuo et al. (2016) also argue that the declining investments in research, infrastructure and as 
well as increasing water shortages have resulted in a decrease in crop yields in remote rural 
communities.  
Research shows that food insecurity in South Africa is more prevalent in regions that have been 
historically disadvantaged during the apartheid era (the former homelands) and in the growing 
urban centres ( Møller, 1998, Kepe and Tessaro, 2014, Hanoman, 2017, Misselhorn and 
Hendriks, 2017). In addition, Edigheji (2010) and Phiri (2017) state that the food security 
problems in South Africa reflect the continuing social and economic inequalities that are still 
embedded in the country. South Africa is regarded as one of the countries with the highest 
inequalities rates in the world, with a Gini coefficient that is above 0.60 (Thorbecke and 
Charumilind, 2002, Woolard, 2002, Adjaye-Gbewonyo et al., 2016, Burns et al., 2017). 
Scientists and policy makers in South Africa have identified poverty, unemployment and 
human immunodeficiency virus infection and acquired immune deficiency syndrome 
(HIV/AIDS) to be the major food security challenges in the country at present (Misselhorn and 
Hendriks, 2017, Pienaar, 2017). Misselhorn and Hendriks (2017) argue that these challenges 
are interrelated and disproportionately affect rural people. Although these challenges are a 
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problem countrywide within South Africa, studies by Labadarios et al. (2011) suggest that rural 
households are more affected than urban areas.  
The issue of food insecurity in rural households is a huge concern and can possibly increase in 
future. The reason being rural people and their livehoods are becoming increasingly divorced 
from farming. Ellis (1998)  and Yaro (2006), argue that structural adjustments and market 
liberalization policies fast-tracked deagrarianisation in poor countries, particularly in sub-
Saharan Africa. Yaro (2006), further argues that structural adjustments policies have been 
highly criticised in many countries because they do not favour rural subsistence farming and 
other subsistence economies.  Yaro (2006) argument is comparable with the current situation 
in rural South Africa because, majority of terraces which were previously cultivated in rural 
communities are now dormant (Beningfield, 2006, Chirikure et al., 2017).  Studies show that 
rural people have now become dependent on non-agricultural income for their livelihoods 
(Hussein and Nelson, 1998, Bryceson, 2002, Kay, 2008, Bezu and Holden, 2014, Ojha et al., 
2017).  
Analysts and experts in South Africa advocate that the contribution of the agriculture industry 
has declined drastically and could possibly worsen (Hoffmann et al., 2014). Statistics from 
Grain South Africa in 2015, indicate that the agricultural sector in South Africa represented 
less than 10% of the  GDP in 1960 and currently this figure is below 2,5% (Sender, 2016).  A 
number of issues have been extensively researched and identified as some of the primary causes 
to the decline and these include amongst others; the impact of climate change, emergence and 
enforcement of land restitution programs, changes in labour laws and the weakening of the 
rand in global markets resulting in high inflation ( Magadza, 1994, Adams et al., 1999b, Hall, 
2004, Sender and Johnston, 2004, Kurukulasuriya and Rosenthal, 2013, Sender, 2016). The 
aforementioned findings are only limited to research conducted on challenges facing 
commercial farmers and have excluded small-scale and subsistence farmers. Poor productivity 
in commercial farms has the potential to create more food insecurity pressure on rural 
livelihoods because a decline in this sector will result in escalating food prices. Furthermore, 
the agriculture sector employs around 10% of formal employment in the country, of which the 
bulk of the labour force is predominantly rural people (Oosthuizen and Bhorat, 2005, 
Wilkinson et al., 2017). Consequently, if this sector continues to decline unemployment figures 
in rural areas will escalate. Improvement in rural infrastructure (particularly roads) is therefore 
crucial for facilitating better access to markets, information and employment opportunities for 
rural people. Khandker and Samad (2016), argues that greater physical access to markets 
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consistently improve nonfarm earnings opportunities for rural people. In the plight to revitalise 
the rural agricultural sector, the South African government in 2015 launched a programme (in 
44 district municipalities) led by the Department of Rural Development and Land Reform 
called Agri-parks. An “Agri-park is a networked innovation system of agro-production, 
processing, logistics, marketing, training and extension services, located in a District 
Municipality” (DAFF, 2015:2). The objective of the Agri-parks programme is to establish one 
agricultural hub or centre in each of the 44-district municipalities in the country. The 
Government provided ten guiding principles as part of the establishment of the Agri-park hubs 
or centres: 
 “One Agri-Park per District Municipality 
 Agri-parks must be farmer controlled 
 Agri-parks must be the catalyst around which rural industrialization will takes place. 
 Agri-parks must be supported by government (10 years) to ensure economic 
sustainability. 
 Strengthen partnership between government and private sector stakeholders to ensure 
increased access to services (water, energy, transport) and production on the one hand, 
while developing existing and create new markets to strengthen and expand value-
chains on the other. 
 Maximise benefit to existing state land with agricultural potential in the provinces, 
where possible. 
 Maximise access to markets to all farmers, with a bias to emerging farmers and rural 
communities. 
 Maximise the use of high value agricultural land (high production capability). 
  Maximise use of existing agro-processing, bulk and logistics infrastructure, including 
having availability of water, energy and roads. 
  Support growing-towns and revitalization of rural towns, in terms of high economic 
growth, high population growth over past 10 years and promote rural urban linkages” 
(DAFF, 2015:3). 
There are two important guiding principles that are off particular importance to this theme 
(bulletin number three and six). It will be difficult for the Agri-parks programme to achieve the 
objectives of these two principles if the communities in some of the rural district municipalities 
are not easily accessible due to poor road networks. Hence, the success of the Agri-parks 
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programme as a strategy to facilitate access to markets, information and employment 
opportunities in rural district municipalities is determined by, amongst other, the condition of 
road networks (Leshoro, 2017).   
4.2.4. Access to education  
 
The current educational system in South African is facing lot of criticism and many people 
argue that this system is neither completely closed nor completely open to the poor (Volmink 
and van der Elst, 2017).  However, for one to fully understand the journey of education in the 
former homeland areas (and in black townships), it is important for one to remember the words 
of Dr Hendrik Verwoerd when he was addressing parliament in 1953. Dr Hendrik Verwoerd 
said, “Blacks should not rise above the level of certain forms of labour” (Fiske and Ladd, 2004, 
Mazibuko, 2013). Disadvantaging black education systems (Bantu Education Act in 1953) was 
amongst some of the key strategies that were deployed to achieve Dr Hendrik Verwoerd’s 
objectives. The apartheid Government made sure that schools for white pupils were well 
funded and those for black pupils were systematically denied adequate facilities, textbooks and 
quality teachers. In addition, black children were denied free and compulsory education 
(Mazibuko, 2013). Fiske and Ladd (2004), argue that white schools were resourced ten times 
better than black schools during apartheid. After 1994, the newly elected democratic 
government designed laws, strategies, and programs to prioritise the provision of education in 
previously disadvantaged communities. As enshrined in The Bill of Rights (1996: 12) chapter 
2, Section 29 of the South African Constitution that; 
“Everyone has the right  to a basic education, including adult basic education and to further education, 
which the state, through reasonable measures, must make progressively available and accessible” 
Economic analysts argue that the economy of South Africa is characterised by a growth path, 
which is both skills-intensive and capital-intensive  (Kraak, 2004, Mayer and Altman, 2005, 
Faulkner and Loewald, 2008, Ferreira and Rossouw, 2016). Reddy et al. (2016), have criticised 
South Africa’s economic growth path, stating that it does not create a sufficient quantum of 
low-wage employment. Storm and Isaacs (2016) states that in the South African context 
generating low-wage employment is a possible key in reducing both unemployment and 
income discrepancies. In addition, Todes and Turok (2017) have also criticised South Africa’s 
economic growth path, arguing that it widens the gap between the rich and poor because it does 
not take into account the inequalities which were inherited from previous racist policies, 
particularly in the former homeland areas. According to Rogerson (2017), the government 
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needs to improve the quality of education, especially in rural areas if it wants to reduce income 
inequality and poverty. Govender (2016), argues that improving services such as education, 
communication and transport infrastructure will enable rural people to participate more in 
nonfarm activities.  In support, Bhorat et al. (2016) state that investments in such services opens 
up new opportunities to previously inaccessible to rural populations.  
One of the objectives of this study is to understand the role of road networks conditions on 
access to services such as education and health. Accessibility is one of the primary indicators 
used to assess equal educational opportunities. According to Lucas et al. (2016),  the 
assessment of equal educational opportunity is not a matter of whether the systems produces 
equal education results for pupils of all races, but whether the systems eliminate differences in 
the educational opportunities for students of different races. A number of factors that contribute 
to low educational participation in rural areas have been identified and amongst others, scholars 
have identified that the opportunity costs of attending schools are often higher in rural than in 
urban areas (Lockheed and Verspoor, 1991, Heyneman and Stern, 2014, Sewell and Desai, 
2016).  Studies conducted by the World Bank in 2004 in rural Chad as part of the Rural Access 
Initiative, indicated that student enrolment decreased rapidly with the distance to school (Fiske 
and Ladd, 2004). The results of the same study further showed that schools that were located 
one kilometre away from the villages had less than half student enrolment than those that are 
located within the villages. Similar studies done in Lesotho in 2005 showed that 69% of the 
children who had never attended school lived more than 30 minutes from schools (Mulkeen, 
2005). It is therefore important to assess whether accessibility is still a challenge in the 
provision of rural education in South Africa.  
4.2.5. Access to primary healthcare services 
 
Primary healthcare (PHC) provision is a global challenge. Studies by Penchansky and Thomas 
(1981) have identified five key barriers in the provision of PHC, which include availability, 
accessibility, affordability, acceptability and accommodation. Research shows that most 
countries in Africa are confronted with healthcare challenges as a result of poor coverage, 
access, management and high costs (Tanser et al., 2006). South Africa’s health sector has been 
associated with a long history of racial and spatial inequalities and thus the health sector is 
undergoing major restructuring in an attempt to improve health outcomes and reduce 
inequalities relating to access (Gatrell and Elliott, 2014). Coovadia et al. (2009), argue that the 
one of the most notable post-1994 improvements was the establishment of a district‐based 
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system, in an effort to make health management more open to local needs and to also distribute 
resources more fairly. According to Organisation (2003), community-based PHC remains the 
only effective service that is available for populations in many developing countries. Studies 
have widely shown that geographical accessibility of PHC services influence service utilisation 
(Duong et al., 2004, Tanser et al., 2006, Peters et al., 2008, Regan and Wong, 2009, Fishman 
et al., 2016). Guagliardo (2004) and Pérez-Cuevas et al. (2017), suggest that access to PHC is 
recognised as an important facilitator of overall population health. 
Statistics indicate that the South African Government spends over 8% of GDP in the public 
health sector (more than any other African country), of which rural areas remain the most under 
resourced (Aliber, 2003, Govender, 2016, Jakovljevic et al., 2017). Since 1994, a lot has been 
achieved in terms of alleviating poverty but poor population health and an increase in poverty 
remains a challenge. Recent health results indicate that South Africa is ranked first in the world 
in terms of the number of people (estimated at 7 million) infected and living with HIV and 
AIDS (Bhargava et al., 2017, Rotheram-Borus et al., 2017). Hence, providing good access to 
PHC remains to be a very important service in South Africa. Schneider et al. (2008), states that 
the majority of people in rural South Africa are poor and rely almost totally on public health 
facilities for PHC, of which Thomas et al. (2017) suggests that rural areas are amongst the most 
deprived in terms of accessing quality PHC. A child which is born and lives in the Eastern 
Cape province (which is largely rural)  is more than twice as likely to die in its first year of life 
than a child from the Western Cape province (predominantly urban areas) (Commission and 
UNICEF, 2014). Similarly, the under-5 mortality rates between the Western Cape and Eastern 
Cape province vary significantly, 40/1000 and 80/1000 respectively (Commission and 
UNICEF, 2014). Pronyk et al. (2001) and Bond et al. (2015), also argue that a person with 
Tuberculosis (TB) in the Gauteng province (largely urban) has more than 19% higher chance 
of being cured from TB when compared to a person suffering from the same disease who is 
living in the North West province (largely rural). The aforementioned geographical inequalities 
in PHC are not only endemic to South Africa but are also common in many low-middle income 
countries worldwide. Child mortality statistics in India show that children who are born in 
urban areas are more than twice as likely to survive birth than children in rural areas,  39 /1000 
and 62 /1000 respectively (Collaborators, 2010, Venkatesh et al., 2016). Plethora of studies 
have argued that proximity to PHC services is an important factor that affects health outcomes. 
For example, the greater the distance to PHC services results in decreased contraceptive use 
(Nteta et al., 2010), increased maternal and infant mortality (Basinga et al., 2011), decreased 
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vaccination coverage (Nteta et al., 2010) and increased pregnancy complications (Al-Nasser et 
al., 1994). Aday and Andersen (1974) and Mwangome et al. (2016), argue that patients in rural 
areas need to travel two to three times more than those in urban areas in order to seek medical 
attention and patients with chronic sicknesses such as heart and diabetes diseases travel even 
longer distances. Having good rural roads is vital in reducing one or more of the health barriers 
listed above. According to Peters et al. (2008) and van Rensburg (2014), good rural roads which 
are often difficult to find play a pivotal role  not only in access to PHC services but will facilitate 
the easy distribution of drugs and other supplies to health services. Hence, the present study 
will assess the role of the current state of rural road networks in promoting access to PHC 
services.  
 
4.3.       Materials and Methods  
 
4.3.1. Introduction  
 
The chapter used both quantitative and qualitative methods of data collection. A structured 
questionnaire was used to obtain the demographic profile data in the households under study.  
Unstructured questionnaires were used to gather the respondent’s perceptions on the themes 
(access to information, markets and employment opportunities, education facilities, health 
facilities and agriculture opportunities) covered in this research. Qualitative data collection 
methods are time consuming but produce information that is rich and has a deeper insight into 
a situation under study ( Patton, 2005, Gill et al., 2008, Hancock and Algozzine, 2016). Since, 
the current study involved assessing people perceptions, informal interviews were more 
preferred rather than structured interviews. A perception is a process that uses the interactionist 
approaches of distinguishing and interpretation of data in order to produce meaningful 
information (Lindlof and Taylor, 2017). Studies on people’s opinions, perceptions and attitudes 
show that informal interviews are the best suited and produce better results than structured 
interviews (Oppenheim, 1992 Hancock et al., 1998, Gillham, 2005). Gillham (2005), 
highlighted some of the more notable advantages of informal interviews in comparison to 
structured interviews. According to Gillham (2005), informal interviews create an atmosphere 
which is conducive for the respondents, allowing them to be more forthright and honest. They 
enable the respondent to engage with questions and answer in as much detail as possible. As a 
result, more valid information about the respondents attitudes, values and opinions are obtained 
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(Gillham, 2005, Lindlof and Taylor, 2017). Although structured interviews are less time 
consuming and can reach a larger sample area, they are known to force respondents to choose 
the alternative answers given by the interviewer ( Rose, 1994, Cohen and Crabtree, 2006). 
Furthermore, structured interviews limit the respondent’s answers to the asked questions even 
though further insights could be possibly probed during the interviews (Cohen and Crabtree, 
2006).  
4.3.2. Selecting participants for interviews  
 
The interviewed participants were selected based on the following three important categories 
pertaining to the study;  
Participants category Number in each community  Gender  
   
Primary school learners 30  Male (15) and Female (15) 
Secondary school  learners 30 Male (15) and Females (15) 
General public  *100 (households) N/A (household dependent) 
* This value refers to the number of dwelling units visited and not respondents interviewed   
The three sampling groups chosen in this study were vital because their perceptions provided 
information that unpacked the past, present and future assessments of the themes in question. 
Participatory Rural Appraisal (PRA) in terms of transect walks were carried-out in the four 
respective communities. PRA tools are highly recommended interactive methods which are 
used to engage rural communities in the pursuit to understand their societies ( Narayanasamy, 
2009, Kamble, 2014).  
A total of 240 learners (primary and secondary school) were interviewed in the communities 
under study. Half of the learners interviewed in this study were selected randomly outside their 
school on the way home. Forty percent were selected on their routes (footpaths and roads) 
while traversing to or from school. Ten percent were interviewed at transport drop-off and 
pickup points. The age and school grades of the learners interviewed were not considered 
because the study aimed at identifying the level of schooling (primary or secondary school), 
mode of transport used to school and their perceptions on the journey travelled to access school. 
A sum of 400 households were visited to obtain insights from the public (referring to all the 
members of the communities). Interviews were done in collective discussions with household 
members in order obtain a deeper understanding of the subject matter under study. For 
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example, in every household visited, all the members in that household that were present during 
the interviews were interviewed, giving a total of 2128 respondents for the study. Since the 
four communities under study have different number of households, a systematic structural 
sampling technique was adopted in order to achieve a representative overview of the general 
public perceptions. For example, in Emazabekweni and Mkhunya communities with 251 and 
353 households respectively, participants were interviewed at every second household, 
whereas in Dukuza with 526 households, interviews were conducted at every fifth households. 
Since the community of Mhlwazini had the smallest number of households (156), the hundred 
households visited were selected randomly to accommodate their spatial distribution. All the 
households visited were firstly identified using google earth maps and thereafter, transect walks 
were conducted to ground truth their location.  
Although the interviews conducted were informal, the set of question asked were guided by 
the following parameters;  
 the respondents perceptions were mainly restricted to the four themes covered in this 
research,  
 the main focus was to gain their insights on how accessible ,acceptable and reliable are 
their roads in respect to servicing the four themes, and 
 the respondents perceptions had to provide information that unpacks the past, present 
and future socioeconomic realities in terms of the four themes in question.  
 A Dictaphone was used as well as the interviewer had made notes while the interviewee 
responded to the open-ended questions. The respondent has provided informed consent to the 
recording and anonymity was respected when recording were transcribed. Opdenakker (2006), 
argues that using a Dictaphone instrument during interviews ensures for better information 
accuracy. Opdenakker (2006) further maintains that the making of notes to complement digital 
recording instruments is vital to check if all the questions asked and answered are complete, as 
well as  a contingency measure in case if the recording instrument foes into disrepair. All 
interviews were conducted in the respondent’s mother tongue (IsiZulu). Studies suggest that 
the use of respondents’ mother tongue language in qualitative research strengthens mutual trust 
and respect between the interviewer and the interviewee (Marschan-Piekkari and Reis, 2004, 
Sana et al., 2016)  
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4.4.    Data analysis 
 
Handwritten notes of interviews were checked against the audio recording for accuracy. The 
handwritten notes and audio recording were analysed thematically by creating coding nodes 
for common themes and subthemes. Statistical Package for Social Sciences 24 was used to 
analyse the demographics of the households. According to Vaismoradi et al. (2013), thematic 
analysis is one of the most favourable methods of analysing qualitative research. This type of 
analysis emphasises pinpointing, assessment and recording patterns within data. 
 
4.5.    Results Analysis 
 
4.5.1. Demographic information of the respondents (the general public) 
 
 
 
 
 
 
 
 
 
 
Figure 4.2: Gender of respondents in each community. 
 
In this study, a total of 2128 respondents were interviewed from Dukuza (671), Mhlwazini 
(315), Emazabekweni (744) and Mkhunya (398) communities. The demographic results across 
the four communities under study show that females were more than males among the 
respondents (see Figure 4.2). In Dukuza, 65% of the respondents were females, 62% in 
Mhlwazini, 64% in Emazabekweni and 66% in Mkhunya. According to the respondents, the 
absence of males in the communities was mainly due to rural-urban migration, facilitated by 
lack of employment opportunities amongst others.  
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Figure 4.3: Age group distribution of respondents (n=2128). 
The results in Figure 4.3 provide the age distribution of the respondents in the communities 
under study. In this study, respondents were categorised by age into young adults (ages 19-34), 
middle aged adults (ages 35-54), and  older adults (ages older than 54).  It can be noted from 
the results that the age of respondents interviewed in Dukuza and Mhlwazini communities was 
dominated by the young adults population group, 55% and 50% respectively. Whereas in 
Emazabekweni and Mkhunya communities, 58% and 51% respectively, of the respondents 
were classed in the middle aged adult category. The distribution of older adult respondents was 
fairly similar across the communities (ranging bewteen 10% and 13%), expect for 
Emazabekweni community where there was a  25% representative.  
 
 
 
 
   
 
 
 
Figure 4.4: Highest level of education obtained by respondents in each community. 
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Figure 4.4 illustrates the highest level of education obtained by the respondents in each 
community. The results from Mkhunya indicate that this community had higher number of 
respondents who have never had any form of schooling when compared to the other 
communities. The results further show that there were more respondents in Emazabekweni and 
Dukuza communities with primary and secondary schooling than in the other communities. 
The number of respondents who obtained any form of tertiary or ABET (Adult Basic Education 
and Training) education were very low across the communities.  
 
 
 
 
 
 
 
Figure 4.5: Employment status of the respondents (n=2128). 
 
The results in Figure 4.5 show the employment status of the respondents interviewed for this 
study. It can be noted from the results that in all the communities, there was a high number of 
respondents without employment. However, Emazabekweni and Dukuza communities had the 
highest number of respondents that were employed and self-employed in comparison to the 
other two communities. The number of respondents selecting the category ‘other’ were mostly 
tertiary students in all the communities.  
Table 4.1: Number of households with vehicle ownership in the communities under study. 
 
Community  
 
Number of 
Households  
 
Number of 
households with 
access to their own 
vehicle  
 
Distribution by 
vehicle type 
 
Number of 
households relying 
on public transport  
 
     
Emazabekweni 100 44 Private cars (32) 
 
Bakkies (12) 
 
56 
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Mkhunya 100 16 Private cars (9) 
 
Bakkies (7) 
84 
Dukuza 100 37 Private cars (26) 
 
Bakkies (11) 
63 
Mhlwazini 100 11 Private cars (4) 
 
Bakkies (7) 
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The results provided on Table 4.1 show the number of households with and without access to 
their own vehicles. As depicted in Table 4.1, Emazabekweni and Dukuza communities had the 
highest number of households with access to their own vehicles, 44 and 37 respectively. 
Whereas, Mkhunya and Mhlwazini communities had the highest number of households who 
were relying on public transport.    
 
4.5.2. Respondents' perceptions on the socioeconomic role of their road networks on their 
livelihoods 
 
The following questions were asked in each household visited in order to obtain the 
respondents perceptions: 
4.5.2.1. How will you be able to explain the condition of your road (these are referred to as 
access roads in this study) from your household to the main road? 
 
a) Dukuza community (n=671 respondents) 
The respondents in Dukuza community did not have major concerns regarding the condition 
of their roads in terms of accessibility and reliability. The common concern among respondents 
(85%) in Dukuza were the issues relating to poor maintenance and dustiness. The respondents 
further identified that the road drainage systems were clogged with debris and potholes were 
starting to form. The balance of the respondents (15%) did not have any problems with their 
roads because their households were situated within 100m of the main road, which is tarred.  
Furthermore, a 46-year-old female respondent, from household number 22 stated: 
“Our house is less than 50m from the road and during the day when there are cars driving 
pass towards the clinic, it gets very dusty. We no longer hang washing in the daytime and we 
have to keep all house windows closed throughout the day.” 
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b)  Mhlwazini community (n=315 respondents) 
More than 65% of the respondents from Mhlwazini voiced dissatisfaction that their roads were 
not reliable such as scarred by erosion and inaccessible during the rainy season. The balance 
of respondents (35%) stated that they relied on cattle tracks or footpaths as access to the main 
road. About 90% of the respondents with road access (from their households) stated that their 
roads were very poorly maintained.  
“One of our family members in this household is disabled and uses a wheelchair. Our house is 
on a slope and a bit distant from the road. We rely on public transport to take our uncle to 
collect his medication and disability grant. The challenge is that, when it is raining, no taxi 
can navigate these roads. We have to ask our neighbours (males) to help us carry our uncle to 
the taxi pickup stop. These roads have always been a problem to us because there are no strong 
males living in our households to help us transport our uncle to the road,” (32-year-old female 
respondent, from household number 7) 
c) Emazabekweni community (n=744 respondents) 
Majority of the respondents (90%) from the Emazabekweni community had no major problems 
with the condition of the roads. An 82-year-old female respondent from household number 5 
stated: 
“As a human being you can never be 100% satisfied, only if the roads were tarred then maybe 
we will be fully satisfied. I have lived in this community for over 70 years and these roads have 
never been better that this in the past. So regular maintenance is the only thing I would suggest 
so that the roads remain usable forever.”  
Thus, these roads were accessible and reliable throughout the four seasons. Most of the 
respondents interviewed indicated that their roads only required regular maintenance.  
d)  Mkhunya community (n=398 respondents) 
Majority of the respondents (95%) in the Mkhunya community complained that their roads 
were very poor and challenging to traverse throughout the seasons. The dissatisfied respondents 
stated that their roads were dominated by surface distresses such as erosion channels and loose 
material. In addition, all the respondents visited in Mkhunya agreed that poor maintenance 
deteriorates the road even further.   
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 “I think irrespective of the road maintenance techniques and frequency, our roads will always 
be difficult to use during the rainy season because we (community) are situated on a very steep 
slope, unless maybe the government decided to tar the roads.”(44-year-old male respondent, 
from household number 11) 
“Only people with 4x4 cars can afford to have sustainable vehicles in this community. My son 
bought me a small car but it did not last even 3 years. When you live far from services and 
town life as we do, it is wise to have your own vehicle but where do you drive it.”(51-year-old 
female respondent, from household 63)  
“I bought a kombi (16 seater taxi) and started transporting local people to town. I had to sell 
the taxi after 2 years because it spent more time getting fixed than making me money. I was 
only doing two trips to town (38 km away) a day but, these roads still damaged it.”(57-year-
old male respondent, from household 31) 
4.5.2.2. What are your perceptions on the agricultural sector in your community (climate 
conditions, landscape conditions, soil conditions, and access to markets)?  
 
a) Dukuza community (n=671 respondents) 
More than 85% of the respondents in this community identified that their soils were not suitable 
for crop farming due to very sandy soils.  Majority of the respondents (90%) identified that 
their community receives a lot of rain during the rainy season, however in winter, frost and 
sometimes snow challenges their crops and livestock farming. About 95% of the households 
visited had small vegetable gardens that consisted predominantly of maize, spinach and 
cabbage on their properties.  Nonetheless, less than 5% of the households were depending on 
agriculture as main source of income 
“I am a sheep and goat farmer. I have been relying on farming for the past 15 years. I sell my 
sheep and goats in town (Winterton and Bergville) and sometimes at the local farmer’s actions. 
I do not have a problem with transporting my goods.” (52-year-old male respondent, from 
household number 28) 
 
b) Mhlwazini community (n=315 respondents) 
Overall, all the respondents in this community did not have an issue with their climate 
conditions; expect when there is frost and sometimes snowfall in winter. More than 60% of the 
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respondents identified that their soils were arable for farming but their terrain is very 
mountainous which impedes agricultural activity especially farming. None of the households 
that were interviewed were relying on any form of agricultural production as their main source 
of income. Yet 90% of the households had vegetable gardens on their properties. Households 
sold the excess produce or livestock occasionally when in desperate situations or having excess.  
 
c) Emazabekweni community (n=744 respondents) 
All the respondents perceived their area to have good climate conditions. However, they did 
share the same views that recent droughts that affected KZN in the past few years had major 
impact on their livelihoods. Likewise, respondents were pleased with the soil conditions in the 
area. All the households had vegetable gardens on their properties and there was no major road 
challenges affecting the agricultural sector. 
“After finishing my standard seven (grade 9), I joined my father in running his farming 
business. I am now over 20 years farming in this community, the soils and climate conditions 
are good. In the 1980s, these roads were terrible but now there are good, they just need 
maintenance. We supply our fresh produce (butternut, cabbage, lettuce, carrots, potatoes, 
green pepper and chillies) to SPAR and other shops in Ixopo and Highflats.” (47-year-old male 
respondent, from household number 36) 
d)  Mkhunya community (n=398 respondents) 
Over 90% of the respondents in this community perceived that their soils and climate 
conditions are good. Majority (90%) of the respondents in this community perceived their soils 
and climate conditions as favourable. However, approximately 80% of the respondents 
indicated that their limitation in terms of agriculture particularly crop production is the 
mountainous landscape where their community is situated. Only 60% of the households visited 
had vegetables gardens. More than 95% of respondents argued that their bad roads have no 
direct impact on agricultural production in this community.  
4.5.2.3. What can you say about access to information, markets and employment opportunities 
in your community in terms of accessibility, reliability, availability, extension officers, and 
marketing? 
 
a) Dukuza community (n=671 respondents) 
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Majority of the respondents (85%) perceived that their roads are not a limitation in respect of 
accessing information, markets and employment opportunities (for those who are employed). 
Furthermore, 70% of the respondents identified that public transport to access the town is 
readily available and affordable in comparison to places that are further away from the town. 
In addition, most respondents identified that the lack of employment opportunities within the 
community and the neighbouring towns results in migration to the urban areas.  
“I work as a teller in one of the supermarkets in town (Bergville). I use public transport daily 
and I have no problem with it.” (26-year-old female respondent, from household number 81) 
 
 
b) Mhlwazini community (n=315 respondents), 
Majority of the respondents (95%) in the Mhlwazini community perceived that their roads had 
no impact on access to information, markets and employment opportunities. Respondents 
stated that their locality to nearby towns amongst other factors hinders them from accessing 
and participating in employment opportunities. 
The main road (tarred) is not far from my house but the town is very far (37km away). We are 
compelled to buy daily necessities (like bread and milk) from our local tuckshops, which are 
very expensive. We have no option but to buy from our local tuckshops because it is not worth 
taking a taxi to town to buy a single loaf of bread. (38-year-old female respondent, from 
household number 2) 
c) Emazabekweni community (n=744 respondents) 
All the respondents in this community had no problem accessing markets. More than 85% of 
the respondents argued that that their community is located at the centre of the two major towns 
(Ixopo and Highflats) within this municipality. Although the number of unemployment 
respondents were high, more than 70% of the employed respondents stated that commuting to 
work was not a challenge.   
d)  Mkhunya community (n=398 respondents)  
More than 90% of the respondents in this community complained about their locality and 
conditions of their roads, stating that these are amongst some of the key limiting factors 
affecting their access to markets, information and employment opportunities.  Over 80% of the 
85 
 
respondents argued that their community was located far from their local town (38km from 
Highflats), exacerbating the living conditions. Majority of the respondents (90%) mentioned 
that the poor road conditions limited the frequency of public transport visits to Mkhunya. 
4.5.2.4. What can you identify about access to education in your community particularly 
focusing on challenges, accessibility, reliability and availability? 
 
a) Dukuza community (n=671 respondents) 
Currently in the Dukuza community, all the respondents perceived that there are no problems 
in accessing primary schools. The reason being there are three schools in the community of 
Dukuza. Majority of the respondents perceived that access to secondary schools is a major 
issue. The reason being Okhahlamba High School is the only secondary school available in the 
community, of which limited number of learners can be accommodated and hence the rest of 
the learners have to travel to neighbouring communities.  
“I have three of my children who are in high school. The challenge I have is that only one of 
them is in our local high school and the others are out of the community. I cannot afford to pay 
for both their transport costs.  I do not earn much because I work as a petrol attendant.” (44-
year-old female respondent, from household number 15) 
b)  Mhlwazini Community (n=315 respondents) 
Majority of the respondents (95%) perceived that the community only had two primary schools, 
which are Ididima and Mampongwana that are not easily accessible as they are servicing a 
large community spatially and in terms of population. In the Mhlwazini community access to 
secondary schools is a huge challenge  such as the community only has one high school namely 
Mhlwazini Secondary School. Approximately 62% of the respondents who attended secondary 
school stated that they attend secondary school outside of the Mhlwazini area. Overall, factors 
such as distance travelled to schools, the number of schools available and poor road conditions 
were identified as the main education challenges in this community.   
“I cannot say that access to school is not a challenge toady but, when I was in school, there 
were no high schools in the area. My brothers and I had to walk more than 2 hours (using 
pathways) to get to school in the morning. I failed standard six and dropped out because I 
could not tolerate the distance I had to walk to attend the same grade. The government must 
do more to improve the roads and the number of school in isolated communities like ours.” 
(77-year-old male respondent, from household number 41) 
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c) Emazabekweni community (n=744 respondents).  
All the respondents visited had no problems with the locality and accessibility of the schools 
in this community. A common problem that was raised by more than 65% of the respondents 
was that the community only has one secondary school and outsiders were beginning to 
compete with the local learners for the limited space in this school.  
d) Mkhunya community (n=389 respondents) 
Majority of the respondents (95%) perceived that the availability and access to secondary 
schools is and always has been problematic for learners who reside in the Mkhunya community 
Respondents in this community had no problems with the availability and access to primary 
schools in area. Most of the respondents (95%) who attended secondary school perceived their 
distance to be approximately 2 hours daily to and from school. All respondents in this 
community suggested that an improvement in the condition of their roads is a requirement to 
assist in reducing the cost of schooling particularly, secondary schools.  
“Our children spend more time travelling to school that doing their homework. How do you 
expect them to pass? They can back from school tired. I am a high school teacher at one of the 
local schools and you can see in the morning when the learners walk into class that they are 
tired. The government must improve access and ensure availability of transport facilities if they 
want to improve rural education. The government also has ABET programmes for adults who 
want to improve their education and other skills but these programmes are available to limited 
areas and remote communities like ours do not have access.” (46-year-old female respondent, 
from household 27) 
“I am a local principal in one of the high schools in this area and I can sadly say that most 
schools around here have very low matric (grade 12) pass rates and high student dropout. 
Undeniably, there are many factors causing this issue but the distance travelled by our learners 
to attend schools also plays a big role on their attitudes and outcomes. Our roads should be at 
a better state at all times so that we eliminate delays in travel time” (51-year-old male 
respondents, from household number 5) 
4.5.2.6. What can you say about access to primary healthcare (accessibility, availability, 
reliability)? 
 
a) Dukuza Community (n=671 respondents) 
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All the  respondents in this community rely on their local clinic namely  Dukuza clinic as the 
main source of primary health care and for emergency cases they travel approximately 41km  
to the Emmaus Hospital. Furthermore, all the respondents perceive that the service at the clinic 
is not completely satisfactory but the facility is easily accessible to locals. More than 80% of 
the respondents stated that the clinic should operate 24 hours a day especially on weekends 
since it is a challenge to access the hospital in cases pertaining to emergencies especially at 
night. Majority of the respondents 95% who want the clinic to be operating 24hours perceived 
that the ambulance takes approximately an hour to attend to an emergency callout and people 
without vehicles have to rely on their neighbours for transport.  
“I am working as a paramedic at the Emmaus Hospital for more than 10 years. I can honestly 
say that the hospital has limited ambulances to provide adequate support to the communities 
it is meant to service. The main problem is that we have to drive mainly on bad gravel roads 
and this effects the time taken to reach the callout destination.” (47-year-old female 
respondent, from household number 26) 
b) Mhlwazini community (n=315 respondents) 
Approximately 60% of the respondents in this community perceived that they rely on mobile 
clinics for PHC services, of which 30% of the respondents stated that they travel 40km to access 
PHC facilities located in Bergville such as Bergville Clinic and Emmaus hospital. 
Approximately 60% of the respondents criticised the effectiveness of mobile clinics stating that 
there are many challenges when accessing the mobile clinics such as not reliable especially 
during extreme weather conditions, not easily accessible, diminished medication as not 
available at night and on weekend.  All the respondents in this community unanimously agreed 
that the government needs to construct a clinic for the community of Mhlwazini. This will curb 
the access challenge. The reason being 60% of the respondents in this community perceive that 
the ambulance takes approximately 2 hours to reach an emergency destination. 
Emazabekweni community (n=744 respondents)  
Respondents in this community had no issue with access to a healthcare facility since they have 
one available in their community (Emazabekweni Clinic). All the respondents raised that they 
are content with the service they receive at the clinic but they would like the clinic to operate 
throughout the day, at night and over the weekends. Majority of the respondents (95%) 
perceived that they had no issue with the locality of the clinic, as it is centrally located. 
Furthermore approximately 80% of the Emazabekweni respondents perceived that an 
88 
 
ambulance takes approximately less than an hour to attend to their emergency requests. The 
reason being the homes in Emazabekweni are accessible 
c) Mkhunya community (n=398 respondents) 
All the respondents in this community stated that access to PHC is one of their major 
challenges. Moreover, the respondents mentioned that there are no clinics in close proximity 
to their community. Respondents in this community rely predominantly on mobile clinics. 
Majority of the respondents (95%) criticised the effectiveness of mobile clinics. The Mkhunya 
respondents identified the following reasons: the ambulance does not attend promptly to 
emergency cases, has limited stock of medication and it is not replenished, leaves very early 
and are not available at night and weekends. Majority of the respondents (95%) perceived that 
it takes approximately 3 hours for an ambulance to attend to a callout in the Mkhunya 
community.  
“My mother passed away in 2007 because she could not get to hospital in time. She started 
having a stroke around 8 o’clock at night, we contacted the hospital (Christ the King in Ixopo, 
about 90 km away) for emergency services, and the ambulance arrived at 1 o’clock at night,  
the ambulance still travelled an hour before getting to hospital, by then it was too late.”  (49-
year-old female respondent, from household number 22) 
 
4.5.3. Perceptions of learners about the condition of their roads 
 
 
 
 
 
 
 
 
 
Figure 4.6: The mode of transport used by secondary school learners (n=120 learners). 
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Results in figure 4.6 above illustrates the mode of transport used by secondary school learners 
in the four rural communities under study. From Figure 4.6 it can be noted that in all the four 
rural communities the main mode of transport used by respondents to access secondary schools 
is walking. Emazabekweni community had most respondents who used public transport to 
access school in comparison to other three communities.  
Approximately 60% of the learners who walked to school in these communities 
(Emazabekweni, Mkhunya, Dukuza and Mhlwazini) complained that the distance they were 
travelling was too much. Majority of the respondents (90%) stated that they travelled 
approximately 30 minutes to an hour daily to access school. Approximately 80% of the 
respondents in Mkhunya and Mhlwazini argued that their roads were very difficult to travel 
during the rainy season. All the respondents who cycle to school in Mhlwazini identified that 
the bicycles were provided by the school.  Although the respondents were grateful for their 
bicycles, 90% of them complained that their mountainous terrain made it difficult for them to 
cycle and extremely dangerous during the rainy season. Out of the six respondents who stated 
they cycled to school, there was only one female respondent who cycled to school.  
 
 
 
 
 
 
 
 
Figure 4.7: The mode of transport used by primary school learners (n=120 learners). 
 
Figure 4.7 shows the mode of transport used by the interviewed primary school going learners 
in the communities under study. As indicated in the results, most respondents in these 
communities walked to school. All of the respondents who used private and public transport 
were attending schools outside (out of preference) of their communities. Only 40% of the 
respondents regarded distance as a challenge in accessing schools, of which 90% of these 
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respondents were from Mkhunya and Mhlwazini communities. Similar to the secondary school 
respondents, these respondents complained that their mountainous terrain and poor road 
conditions made it difficult for them to access school.   
  
4.6. Discussions 
 
The overall aim of this study was to assess local respondents' perceptions on the socioeconomic 
role of unpaved road networks on their livelihoods. As argued by McDonagh (2006) and Shay 
et al. (2016), the benefits of improved transport infrastructure depend largely on the needs  
(such as  the physical, economic, human, political and social) of a particular community or 
group. The results discussed in the themes below are comparable with McDonagh (2006) and 
Shay et al. (2016) argument.  
(a) Respondent’s perceptions on the state of their roads 
The objective of this question was to obtain the respondents perceptions on how accessible and 
reliable were their roads. Kgamanyane (2015) and Paige-Green (2006) argue that many rural 
communities in South Africa still have inappropriate access consisting of unpaved roads that 
do not necessarily provide all-weather access. This study established that there was a 
relationship between community locality and road conditions in terms of accessibility and 
reliability. In this study, communities that are located closer to their local towns had better road 
conditions. For example, Dukuza and Emazabekweni communities are both located less than 
20km from their local towns and in both these communities, respondents had no major concerns 
about the conditions of their roads, except for poor maintenance. Whereas, the majority of 
respondents in Mhlwazini and Mkhunya communities (located more than 30km from their local 
towns) complained that their roads were not easily accessible and unreliable during the rainy 
season. The findings of this study are comparable with other studies on rural livelihoods. A 
number of studies on rural livelihoods show that proximity to towns determines amongst 
others, access to services, the quality of infrastructure and the availability of opportunities for 
income diversification (Ellis, 2000, Barrett et al., 2001, Davis, 2003, Khatun and Roy, 2012, 
Damena and Habte, 2017, Ingelaere et al., 2017, Mubila and Yepes, 2017). Hence, following 
themes will discuss the respondent’s perceptions of the socioeconomic impacts of their road 
networks on their livelihoods in communities under study.  
(b) Respondent’s perceptions on agriculture  
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Van de Walle (2002) and Qin and Zhang (2016) argue that providing good rural road networks 
facilitates agricultural specialisation. This argument can be justifiable if factors such as 
amongst others climate, landscape and soil conditions are also conducive for agriculture in that 
specific region. In this study, the community of Emazabekweni is a good example of how an 
improvement in road conditions (coupled with good climate, soils and landscape) facilitates 
agriculture specialisation. In Emazabekweni community, seven households that were visited 
relied on farming as their main source of income. All the respondents in these households stated 
that their area is well suitable for farming, and their improved roads make it easy for them to 
transport their produce to the markets. Majority of the households (90%) in the Emazabekweni 
community had bigger vegetables gardens than most households visited in Mkhunya, 
Mhlwazini and Dukuza communities. In addition, about 70% of the respondents who were not 
relying on agriculture as their main source of income in Emazabekweni community argued that 
the main factor hindering their growth is limited agricultural space. In Mhlwazini and Mkhunya 
communities, respondents argued that an improvement in road conditions would not facilitate 
agriculture production because of their mountainous landscape. However, in these 
communities, most respondents argued that their soils and climate conditions are good for 
farming but the limiting factor is their landscape. Whereas, the Dukuza community had 
accessible roads, with good climate and landscape conditions but more than 85% of the 
respondents in this community stated that their soils are very sandy and not suitable for 
farming.   
(c) Respondents perceptions on access to information, markets and employment 
opportunities  
Most of the respondents in Emazabekweni and Dukuza communities had no problem in 
accessing information and markets. These two communities had the most number of 
households with access to their own vehicles  The respondents from households without access 
to their own vehicles stated that the use of public transport was not a problem in their 
communities. Most of the challenges associated with access to information and markets were 
experienced in Mhlwazini and Mkhunya communities, of which most of the households in 
these communities relied on public transport for mobility. Almost all the respondents in 
Mkhunya community complained that accessing markets was a major challenge. Respondents 
in this community stated that poor road conditions caused for high transport costs thus resulting 
in less public transport commuting to local towns. In Mhlwazini community, respondents 
complained about the poor conditions of their access roads. Over 80% of the respondents in 
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Mhlwazini community stated that their access roads were very difficult to travel by car and 
during the rainy season, most of them were not driveable. Although the access roads are 
difficult to access in Mhlwazini, this community is slightly fortunate because the main tarred 
road  runs on the southern part of the community. Out of the four communities under study, 
Mkhunya community has the poorest road conditions.  Khandker and Samad (2016), argue that 
greater physical access to markets consistently improves nonfarm-earning opportunities for 
rural people. This argument is comparable with the results obtained in Emazabekweni and 
Dukuza communities because there were more respondents in these communities who were 
employed and travelling to work. 
(d) Respondents perception on access to education 
The result of this study suggest that access to education remains a challenge in rural 
communities. The findings indicate that less than 3% of all the respondents in the communities 
under study attained tertiary education. The availability of primary schools is no longer a 
problem in Mkhunya, Mhlwazini, Dukuza and Emazabekweni communities. Leaners from 
Mkhunya and Mhlwazini communities mostly complained about their distance travelled to 
schools. Access to secondary schools remains a major challenge in Mkhunya and Mhlwazini 
communities. Both Mkhunya and Mhlwazini communities had no secondary schools in their 
communities. The lack of secondary schools in these communities is perceived to be a major 
factor that affects education levels obtained. Thus, majority of the respondents (90%) in the 
Mkhunya and Mhlwazini respectively have not completed secondary schooling. Respondents 
who have not completed matric list a number of contributing factors such as long distances 
travelled, poor road conditions and high transport costs. These factors impede on the 
respondents education. Approximately 80% of the secondary school respondents in the 
communities under study stated that they walked to school. There were more respondents from 
Mkhunya and Mhlwazini complaining about the distances travelled to access schools than in 
the other communities respectively. The respondents stated that the mountainous terrain and 
poor road conditions made it difficult for them to access schools. Access to school for the 
learners in Mkhunya and Mhlwazini communities must be improved to ensure that the learners 
complete school. A number of high schools respondents from Mhlwazini who were interviewed 
for this study stated that their school provided them with bicycles. Most of the respondents 
complained that riding bicycles was very difficult and dangerous because their terrain is 
mountainous and the road conditions were bad for riding. The communities of Dukuza and 
Emazabekweni respectively have secondary schools in their communities. The issue of outside 
93 
 
competition was the only problem of access to secondary schools that affected Dukuza and 
Emazabekweni communities. According to most respondents, outside competition is created 
by the issue that surrounding communities have limited secondary schools and learners from 
other communities prefer the secondary schools in Dukuza and Emazabekweni communities. 
As argued by Lucas et al. (2016), the assessment of equal educational opportunity is not a 
matter of whether the systems produces equal education results for pupils of all races, but 
whether the systems eliminate differences in the educational opportunities for students of 
different races.  
(e)  Respondents perceptions on access to health care 
Gatrell and Elliott (2014) argued that South Africa’s health sector has been associated with a 
long history of racial and spatial inequalities and thus the health sector is undergoing major 
restructuring in an attempt to improve health outcomes and reduce inequalities relating to 
access.  Although, much has been achieved in ensuring adequate access to PHC in rural areas, 
findings from this study suggest that more efforts are needed, particularly in very remote rural 
arears. In this study, respondents from Dukuza and Emazabekweni had no major PHC 
challenges relating to access because their communities have accessible local clinics. The 
major PHC challenges are experienced in the remote rural communities of Mkhunya and 
Mhlwazini respectively. Respondents in these communities perceive that the distances 
travelled to access PHC facilities were intolerable at times. According to Peters et al. (2008) 
and van Rensburg (2014), good rural roads, which are often seldom to find, play an important 
role not only in provide access to PHC services but they also facilitate for the easy distribution 
of drugs and other supplies to health services. Almost all the respondents in Mkhunya and 
Mhlwazini communities complained that bad road conditions delayed their access to medical 
help during an emergency. Respondents in these two communities respectively relied mostly 
on mobile clinics whereby they have stated that PHC is not readily accessible and reliable 
People in these two communities relied mostly on mobile clinics, whereby the respondents 
stated that they were not easily accessible and reliable. 
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4.7. Conclusion  
 
This study has assessed local respondents' perceptions on the socioeconomic role of unpaved 
road networks on their livelihoods. Community perceptions are very important when assessing 
the effectiveness of any system, particularly one that is meant to benefit them. It is clear from 
the study that people’s perceptions on the socioeconomic role of unpaved road networks on 
their livelihoods are influenced by the effectiveness of their roads in servicing their needs. For 
example, respondents from Mkhunya and Mhlwazini communities stated that an improvement 
in their road conditions would benefit their access to health, education and markets rather than 
their agricultural sector. The agriculture sector in these communities is not a priority since 
people are located on mountainous terrain that do not favour agriculture growth. Current 
debates around quantifying the benefits received from transport infrastructure investments tend 
to overlook the potential contributions that natural (such as climate conditions, terrain amongst 
others) and physical assets can have on livelihoods. Most rural communities normally have 
unique natural and physical assets. The contribution of natural and physical assets need to be 
better addressed and understood within the context of rural livelihoods to ensure that the 
socioeconomic benefits of rural road networks remain community or area specific. Important 
assets such as terrain, climate conditions, soils and geology and are some of the factors that are 
mostly overlooked when assessing the socioeconomic benefits of rural road networks on 
community livelihoods. A favourable understanding of the contribution of these assets is 
crucial for effective assessment and management of unpaved rural roads. This study 
recommends that community based road management strategies should be implemented 
throughout rural communities in South Africa in order to aid with the maintenance of unpaved 
rural roads. Furthermore, government institutions and other rural investors must consult rural 
communities before introducing development initiatives. The lack of public participation in 
decision-making hinders anticipated benefits. Due to a number of factors outlined above, this 
study can conclude that in the four communities assessed in this research, less than ten percent 
of all the respondents perceived direct economic spinoffs as a results of road network 
improvements. Majority of the respondents perceived social spinoffs such as improving access 
to healthcare, education and market services.  
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CHAPTER FIVE 
ASSESSING COMMUNITY BASED ROAD MANAGEMENT STRATEGIES USED 
FOR MAINTAINING UNPAVED RURAL ROADS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The chapter is based on: 
Nkomo, S.L. Desai, S. A. Peerbhay, K. Y. and Seutloali, K.E.  (In preparation) “Assessing 
the effectiveness of Community Based Road Management Strategies, lesson from KwaZulu-
Natal, South Africa".
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5.1. Abstract 
Maintenance of unpaved rural road networks remains a common challenge facing most 
developing countries, particularly in sub-Saharan Africa. Community Based Road 
Management Strategies have become a popular approach for maintaining unpaved rural roads 
in many underdeveloped sub-Saharan African countries. The major challenge in sub-Saharan 
Africa is that there are limited studies conducted to highlight the effectiveness of Community 
Based Road Management Strategies on the maintenance of rural roads. This study therefore 
aimed at identifying and assessing some of the Community Based Road Management 
Strategies used to maintain unpaved road networks on the south-eastern parts of KwaZulu-
Natal province. A total of 432 km of unpaved road networks were traversed in randomly 
selected rural communities and a sum of 28 groups of contractors, employed by the Zibambele 
Road Maintenance System were identified while performing routine maintenance over 
specified road lengths. The effectiveness of the Zibambele maintenance programme was 
assessed based on road surfaces and roadside drainage conditions. Maintenance effectiveness 
was assessed based on a scale of one, which means poor performance, to four depicting 
successful performance. Overall, the findings of this study show that Community Based Road 
Management Strategies such as the Zibambele Road Maintenance programme provides an 
alternative approach that is useful and can be effective on the maintenance of unpaved rural 
road networks. The biggest criticism for Community Based Road Management Strategies is 
that they lack sufficient prioritisation of personnel training and this justification was observed 
during the assessment of the Zibambele maintenance programme on the selected road lengths.   
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5.2. Introduction  
 
Maintenance of unpaved rural road networks remains a common challenge facing most 
developing countries, particularly in sub-Saharan Africa (Gwilliam et al., 2008, Saghir, 2017). 
Maintenance can be defined as “all the technical and associated administrative functions 
intended to retain an item or system in, or restore it to, a state in which it can perform its 
required function” (Dekker, 1996:1). The maintenance of unpaved rural roads in sub-Saharan 
Africa has been handicapped by many challenges (Riverson et al., 1991, Porter, 2014).  Jones 
et al. (2014) and Porter (2014) argue that unpaved rural road conditions in sub-Saharan are 
devastatingly poorer by comparison to Asia and Latin America. Poor unpaved rural road 
conditions in sub-Saharan Africa have been primarily caused by factors such as amongst others; 
poor road design and construction and as well as the lack of maintenance (Riverson et al., 
1991). In addition, Porter (2014) argues that the maintenance of unpaved rural roads in sub-
Saharan Africa have been highly strained by the lack of funds and as well as the introduction 
of structural adjustment programs (SAPs). The SAPs undermined the socioeconomic value of 
unpaved rural roads in sub-Saharan Africa and as a consequence, road construction standards 
and road maintenance conditions deteriorated.   
Several studies have been conducted to assess the socioeconomic benefits of well-maintained 
unpaved rural road networks (Hajj and Pendakur, 2000, Porter, 2002, Emeasoba and Ogbuefi, 
2013, Nkomo et al., 2016, Sieber and Allen, 2016). Berdegué et al. (2001), Qin and Zhang 
(2016) and Soltani et al. (2017) argue that an improvement in rural road networks facilitates 
rural development, agriculture specialisation, improves access to markets and nonfarm 
employment opportunities amongst others. In contrast, poorly maintained roads limit mobility 
in rural areas and thus, increasing vehicle operation costs (Sieber and Allen, 2016), aggravating 
isolation (Starkey, 2002), perpetuate poverty and limit access to services (Porter, 2014). Rural 
transport costs in sub-Saharan Africa are higher than in any other parts of the world (Porter, 
2002, Jedwab and Storeygard, 2017). According to Beuran et al. (2015), poor government 
project prioritisation of rural roads remains a contemporary problem contributing to poor 
management of rural access roads in most developing countries, particularly in sub-Saharan 
Africa. Beuran et al. (2015) argues that budget constraints, lack of policy prioritisation, limited 
number of skilled human capital (engineers), spatial isolation and small number of beneficiaries 
are amongst some of the major contributing factors resulting in poor government prioritisation 
of rural access roads in sub-Saharan Africa. Resource limitation and financial constraints has 
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caused some of the developing countries to consider using cheaply available resource and 
labour intensive methods as strategies for managing unpaved rural roads in the pledge to 
improve road conditions and as well as provide sustainable access.   
Recently, Community Based Road Management Strategies (CBRMS) have become widely 
used and recommended as the most effective and sustainable method of maintaining unpaved 
rural roads in communities with scarce public resources ( Guade et al., 1987, Edmonds and De 
Veen, 1992, McCutcheon, 1995, Burningham and Stankevich, 2005).  Korten (1987) argues 
that from the 1980s, community based strategies to development have become the more 
preferred mechanisms for channelling development. CBRMS utilise local resource and 
community involvement in the maintenance of rural roads (Fukubayashi and Kimura, 2014). 
For the past 3 decades CBRMS have become a popular rural road maintenance strategy in many 
African countries (Fukubayashi and Kimura, 2017). For example, in Kenya the Government 
uses the Lengthman model for routine maintenance of rural roads and minor roads ( Jones and 
Petts, 1991, Chebon, 2013). The Lengthman model is an initiative that uses labour-based 
methods for routine maintenance over specified lengths (usually 1.5-2.0 km) of road. For 
example when using the Lengthman model in Kenya, a group of about 15 people, supervised 
once a month, are given hand tools to carryout 12 days of work per month on days of their 
choice for routine maintenance on sections of road length (Jones and Petts, 1991, Chebon, 
2013). All the people selected for the maintenance are people who live adjacent to the roads 
and hence transportation and accommodation costs are not require (Chebon, 2013).  In Kenya, 
the Lengthman model is utilised to maintain over 8000km of rural access and minor roads 
(Jones and Petts, 1991). Although the Lengthman model in Kenya is considered to be an 
effective maintenance initiative, however, it underestimates training and supervision needs of 
personnel ( Jones and Petts, 1991, Chebon, 2013). In addition, the training received does not 
determine accurate maintenance requirements under various conditions of rainfall, alignment, 
pavement or soil type and traffic (Jones and Petts, 1991). Nevertheless, the model is highly 
recognised for creating productive work opportunities for people living in rural areas where 
there are limited employment opportunities (Jones and Petts, 1991).  
So far, to the best of our knowledge, no studies have assessed the effectiveness of CBRMS on 
unpaved roads in South Africa. Previous studies that have been conducted have focused mainly 
on the role of CBRMS as a strategy for rural road construction ( Ngebulana, 2008, Musekene, 
2013), creating rural employment (McCord, 2002, Mashiri et al., 2008, Chakwizira, 2010), and 
poverty alleviation (McCord, 2008, Purchase, 2010). This chapter will therefore identify and 
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visually assess CBRMS used to maintain unpaved road networks in rural communities in 
KwaZulu-Natal in order to establish their effectiveness. Unpaved rural roads are crucial in 
KwaZulu-Natal because they account for approximately 80 percent of the total road networks 
and therefore their maintenance is vital for providing sustainable rural access.   
5.3. Materials and methods 
 
In order to identify CBRMS employed on unpaved road networks, a total of 432km of gravel 
roads were traversed in randomly selected rural communities on the south-eastern parts of 
KwaZulu-Natal province. A sum of 28 groups which comprised of approximately 3 to 4 
personnel per group were identified doing routine maintenance on parts of the traversed roads. 
The group of personnel is also referred to as a contractor. The identified contractors were all 
working for the Zibambele Road Maintenance Contract System. The Zibambele Road 
Maintenance initiative is a poverty alleviation programme that was designed in the year 2000 
by the KwaZulu-Natal Department of Transport (McCutcheon, 2001, Phillips, 2004). The 
Zibambele Road Maintenance programme was adapted from Kenya’s Lengthman Model and 
these programmes simultaneously utilise labour intensive methods (Ngubane, 2011). The 
socioeconomic benefits of the Zibambele Road Maintenance programme are similar to the 
Lengthman Model that is utilised in Kenya. The reason being, both these programmes contract 
households rather than individuals to maintain a length of road. In addition, the length of the 
road allocated to a household is dependent on the difficulty of the landscape and the more 
difficult the landscape, the shorter the allocated road length. The Zibambele Road Maintenance 
programme requires contractors to work a maximum of 60 hours or 8 days per month and they 
given a 12 months renewable contract (McCutcheon, 2001, Ngubane, 2011). Contractors are 
supplied with tools such as a wheelbarrow, a pick or a hoe, a shovel, a machete and a slasher 
or a sickle. When conducting road maintenance, contractors are required to ensure that drainage 
systems are adequately maintained, there is enough roadside visibility, road surface conditions 
are good and that all litter and noxious weeds are removed on road verges (McCutcheon, 2001). 
Recent statistics indicate that the programme employs more than seventeen thousand 
contractors to maintain approximately eleven thousand kilometres of gravel roads in KwaZulu-
Natal province (Odhiambo et al., 2015).  
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5.2.1. Assessing the effectiveness of the Zibambele contract system on road maintenance 
 
The effectiveness of the Zibambele Road Maintenance system was visually assessed semi-
quantitatively by assigning scores ranging from 1 (very poor) to 4 (excellent) based on expert 
knowledge. This study only assessed the sections of the roads where the Zibambele contractors 
(the 28 groups identified) were doing maintenance. Table 5.1 shows the description of scores 
for assessing the effectiveness of the Zibambele maintenance system on rural road 
maintenance.   
Table 5.1: Description of scores for assessing the effectiveness of the Zibambele Road 
Maintenance programme on road surface and side drainage systems. 
Road maintenance  Scores     
1  2  3   4  
Road surface  Heavily dominated 
by   surface 
distresses  
Surface 
distress are 
beginning to 
dominate  
Signs of surface 
distress are minimal  
No signs of surface 
distress  
Drainage systems  
(include culverts, turnouts and 
ditches) 
No drainage 
systems 
or  
 heavily clogged 
with debris or 
sediments and  
debris or 
sediments are 
beginning to 
dominate 
Minimal signs of 
debris or sediments  
No signs of debris or 
sediments  
Note: 1=very poor; 2=poor; 3=good; 4=excellent  
 According to Karlaftis and Golias (2002) and Skorseth et al. (2000), the shape of a gravel road 
directly affects the performance of a road in any location.  Figure 5.1 shows the components of 
a properly shaped roadway cross section. Poorly shaped road surfaces result in distresses such 
as potholes, rutting and erosion channels. In addition, proper maintained gravel roads must 
have a well-crowned driving surface, the road shoulders must be designed to slope away from 
the driving surface edge and a ditch must be constructed to facilitate drainage ( Skorseth et al., 
2000, Karlaftis and Golias, 2002).     
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Figure 5.1: The characteristics of the roadway cross section (Skorseth et al., 2000).   
Informal interviews were also used to assess whether all contractors that were identified 
received any form of train for performing their duties. All the contractors identified for this 
study were asked whether they received any formal training and if yes, for how long? Knowing 
whether the contractors received training is important because understating the technical 
components is essential for effective maintenance programs.  
 
5.3. Results Analysis  
 
The findings of this study only represent the assessment conducted on road lengths where the 
Zibambele Road Maintenance contractors (28 groups) were observed performing road 
maintenance during data collection. On average, the road length allocated to each contractor 
(made up of 3 to 4 people including a supervisor) range between 500 metres to 1.5 kilometres. 
Approximately, 85 percent of the people observed working for the programme were women. 
All contractors were asked during the assessment if they received any form of training for 
performing their duties and they all said no form of training was given to them.   
 
5.3.1. Assessing the effectiveness of the Zibambele maintenance programme on road surface 
conditions. 
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Figure 5.2: Scores for the road surface conditions. 
 
In general, the road surface conditions on the road lengths selected for this study varied 
significantly from very poor to excellent (Figures 5.3). Approximately 14.2 % of the road 
surfaces obtained a score of 1 that displays very poor surface conditions (Figure 5.2). In 
addition, 25% of the road surfaces obtained a score of 2 that highlights poor conditions while 
53.5% obtained a score of 3 that shows good conditions (Figure 5.2). Only 7.1% of the road 
surfaces obtained a score of 4 that illustrates excellent conditions.  
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Figure 5.3: Figure 3: The variation of road surface conditions in some of the road lengths selected for this study. The surface road conditions 
were: (A) very poor (B) poor (C) good and (D) excellent.   
A B 
C D 
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5.3.2. Assessing the effectiveness of the Zibambele maintenance programme on road drainage 
systems 
 
 
 
  
 
 
 
Figure 5.4: Scores for the roadside drainage conditions on the selected road lengths. 
 
Overall, the effective maintenance of roadside drainage systems proved to be a common 
problem in many of the selected road lengths (Figure 5.4). About 28.6% of the road lengths 
obtained a score of 1 for drainage, indicating very poor conditions while 42.8% obtained a 
score of 2 that shows poor drainage conditions. Approximately 17.8% and 10.7% of the 
selected road lengths obtained drainage conditions scores of 3 and 4 respectively.  Figure 5.5 
shows some of the conditions of drainage which were randomly selected from road lengths in 
this study. 
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Figure 5.5: Roadside drainage conditions on some of the selected road lengths. The conditions ranged from very poor (A, B and C) to poor (D 
and E) and excellent (F).   
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5.4. Discussions  
 
The aim of study was to identify and assess CBRMS used to maintain unpaved road networks 
in rural communities in KwaZulu-Natal in order to establish their effectiveness. A total of 432 
km of unpaved road networks were traversed in randomly selected rural communities on the 
south-eastern parts of KwaZulu-Natal in order to identify and assess the effectiveness of the 
employed CBRMS. This study identified that the Zibambele Road Maintenance Contract 
System was the only CBRMS utilised to maintain unpaved roads on the traversed rural 
networks.  Overall, the Zibambele Road Maintenance programme produced positive results in 
terms of effective maintenance of road surfaces to ensure sustainable vehicle mobility on the 
selected road lengths.  However, in relation road lengths where the programme produced 
ineffective results, the lack of personnel training, poor road design and construction, as well as 
differences in personnel work ethics and commitment were perceived to be some of the 
underlying causes.  
5.4.1. Effectiveness of the programme on the road surface maintenance 
 
The effectiveness of the programme on the maintenance of road surfaces varied significantly 
across the selected road lengths. However, there were a number of important factors, which 
were not related to maintenance, that were identified to contribute to the noted surface variation 
and these include road surface design and construction amongst others.  For example, it can be 
observed on inserts A and B on Figure 5.3 that poor road surface shape caused by poor design 
and construction techniques limited the effectiveness of maintenance on these road networks. 
According to Skorseth et al. (2000), the shape of a gravel road directly affects the performance 
of a road in any location. Skorseth et al. (2000) argues is that gravel roads must have a well-
crowed driving surface, of which the shoulder of the road must be designed to slope away from 
the driving surface edge in order to facilitate good drainage (as illustrated on Figure 1).  Insert 
C and D on Figure 5.3 are a good demonstration of argument made by Skorseth et al.(2000). 
Poor personnel training could be one of the primary causes of poor road surfaces maintenance 
on the selected road lengths.  For example, insert A on Figure 5.3 obtained an evaluation score 
of 1 indicating a road length with very poor surface conditions and this was caused by the lack 
of maintaining erosion channels and also allowing vegetation to encroach on the road surface. 
The lack of training seems to be a common limitation that hinders the effectiveness of CBRMS 
programme used for unpaved road maintenance. Similarly, the Lengthman Model in Kenya is 
also criticised for underestimating personnel training. Much of the criticism with the Length 
 
 
120 
 
Model is due to the programme not determining accurate maintenance requirements under 
various conditions of rainfall, alignment, pavement/soil type and traffic (Jones and Petts, 1991). 
Hence, the Zibambele Road Maintenance programme coordinators must take note of this 
criticism because it was clearly observed that most of the personnel on the selected road lengths 
lacked the understanding of maintenance requirements under the different surface conditions. 
5.4.2. Effectiveness of the programme on the maintenance of roadside  drainage systems 
 
The study established that most personnel used for the Zibambele Road Maintenance 
programme on the selected road lengths had very little knowledge on the technical 
requirements and functions of roadside drainage systems, with the exception of personnel from 
insert F on Figure 5.5. Thus, over 70% of the selected road lengths obtained a score of between 
1 and 2 for the assessment of roadside drainage conditions. Most of the road lengths had no 
roadside drainage systems (insert A, B and C on Figure 5.5) or the drainage systems were 
highly cogged with debris or sediments (insert D and E on Figure 5.5).  The development of 
erosion channels on the road surface (insert C and E) were some of notable consequences of 
the lack of roadside drainage systems. Poor road design and construction also contributed to 
lack of roadside drainage systems on some of the road lengths (insert A and B on Figure 5.5) 
selected for this study. Therefore, there is a need for the Zibambele Road Maintenance 
programme coordinators to prioritise personnel training so that roadside drainage requirements 
and functions are better understood in order to ensure effective maintenance.  
The results of this study are useful in providing a basic assessment of the effectiveness of the 
Zibambele Road Maintenance on unpaved roads. However, the results could be improved by 
obtaining data from a larger area within the province. In addition, the method used in this study 
could be improved by providing a criterion for effectively rating the road surface and drainage 
conditions. Nevertheless, the results of this study can help the programme authorities to 
understand some of the basic limitations that hinder the effectiveness of the programme on 
routine maintenance of unpaved rural roads.  
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5.5. Conclusion 
  
This chapter identified and assessed some of the CBRMS used for maintenance of rural roads 
on the south-eastern parts of KwaZulu-Natal province. A total of 28 groups of contractors, 
employed by the Zibambele Road Maintenance programme were identified doing road 
maintenance on sections of the road that were traversed during the course of this study. The 
effectiveness of the Zibambele maintenance programme was assessed on road surfaces and 
roadside drainage conditions on all the identified road lengths. Overall, the findings of this 
study show that CBRMS provide such as the Zibambele Road Maintenance programme 
provide an alternative approach that is useful and can be effective on the maintenance of 
unpaved rural road networks. The biggest criticism for CBRMS is that they lack sufficient 
prioritisation of personnel training and this justification was observed during the assessment of 
the Zibambele maintenance programme on the selected road lengths. The overall findings of 
chapter show that the Zibambele Road Maintenance programme is a good initiative for 
maintenance of rural roads and if proper training requirements are provided to personnel, the 
effectiveness of the programme will yield better results. In addition, the study further 
established that the effectiveness of the Zibambele Road Maintenance programme on road 
maintenance is also determined by a number of factors such as road design and construction 
techniques amongst others. The chapter recommends for prioritisation of personnel training in 
order to ensure effectiveness on the maintenance services rendered under the programme.  
Although this research is useful in providing lessons learnt from using the Zibambele Road 
Maintenance programme on selected road lengths on south-eastern parts of KwaZulu-Natal, 
future research needs to focus on developing simple maintenance specification for the different 
environmental conditions in the province. 
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6.1. Introduction  
 
The overall intention of the study was to assess the condition of unpaved rural road networks 
and the associated socio-economic implications on the livelihoods of rural communities within 
the province of KwaZulu-Natal. Due to the complex nature of the research in question, a 
multidisciplinary approach was adopted in order to understand the aim of this study.  Hence, 
the objectives of this study were: 
 To assess the physical conditions of the gravel road networks in rural communities with 
the purpose to understand the physical, environmental and anthropogenic factors that 
influence the state of rural roads. 
 To assess the surface material quality of unpaved rural roads to understand 
susceptibility to surface deterioration. 
 To analyse the  local respondents' perceptions on the socioeconomic role of unpaved 
road networks on rural livelihoods.  
 To assess the effectiveness of Community Based Road Management Strategies on 
unpaved road networks. 
 To provide recommendations for improving  road networks in rural communities. 
 
6.1.1. An assessment of unpaved rural road network conditions 
 
The socioeconomic role of unpaved road networks on rural livelihoods would not be 
completely understood without the assessment of the physical road conditions. The first 
objective of this study therefore forms the foundation for the research in question. In this 
chapter, road assessments were conducted using visual observations and field-based 
measurements in order to establish the impact of physical, environmental and anthropogenic 
factors on the road classes (R3, R4 and R5) selected for this study. The function of the road 
classes selected for this study is very important for rural mobility because they provide access 
from homesteads to main tarred roads that connect rural area to towns. The study used two 
classifications methods to identify, assess and rate the severity and extent of surface distresses 
on the selected road classes and as well, as determine the drainage conditions. The overall 
findings of this display that unpaved road surface conditions on the selected road classes were 
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more deteriorated in Mkhunya and Mhlwazini communities by comparison to Emazabekweni 
and Dukuza communities. Drainage conditions were generally poor across all the road classes, 
with the exception of the R3 road class in Emazabekweni community. It was also noted in this 
study that traffic movement was directly affected by the level of surface deterioration across 
all the road classes. For example road classes in Mkhunya and Mhlwazini communities had 
less traffic movement in comparison to road classes in Emazabekweni and Dukuza 
communities. In conclusion, this chapter was able to successfully assess the conditions of 
unpaved road networks on the selected road classes. The identified and assessed surface 
distresses indicated that the road networks reflected the need for proper drainage systems and 
regular maintenance. Therefore, proper drainage systems and regular maintenance is 
recommended. While this study was able to adopt user-friendly and cost-effective methods to 
assess the physical conditions of rural road networks, explicit investigations are required to aid 
with the quality of observations.  Future research should focus on assessing the impact of road 
designs, landscape characteristics, and the quality of road materials used and associated costs 
of maintenance. 
 
6.1.2. Assessing factors that cause surface deterioration on unpaved roads 
 
The first chapter concludes that the overall conditions of unpaved road networks, selected in 
the communities under study were deteriorated, and recommended for the need to investigate 
their causes.  This chapter therefore aimed to assess the surface material quality on the road 
classes selected for this study in order to understand susceptibility to surface deterioration. Soil 
samples were collected from R3, R4, and R5 road classes in the communities under study. 
Thereafter, laboratory analyses were conducted in order to determine the performance of the 
material as potential wearing course. Material performance was then determined using the 
Standard Methods of Testing Road Construction Materials (TMH 1:1976) classification 
method. The overall findings of this chapter have shown that material selection remains a 
common problem in most unpaved rural road networks. In this study, most of the road networks 
assessed have poor material quality, thus making them vulnerable to increased surface 
deterioration and maintenance costs. Although the level of surface deterioration was not 
assessed in this study, the results obtained suggest that material quality has the potential to 
affect the nature (rate and extent) of surface deterioration on unpaved road networks. For 
example, erodibility, dustiness, slipperiness and the formation of ravels and corrugations are 
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factors, which are indicative of surface deterioration as a of result poor material quality, and 
other external factors.  
Furthermore, this chapter was also able to establish that natural factors such as terrain and 
rainfall conditions could also play an important role on the nature of surface deterioration of 
unpaved road networks. Good material selection is therefore a prerequisite to reducing the 
contribution of the natural variables on surface deterioration of unpaved road networks. 
Overall, this study provided a framework for assessing road conditions of rural networks and 
their potential risk to slope and rainfall variabilities. The results of this chapter could be 
improved by investigating and incorporating original areas where the material used for the 
construction of road classes were selected.  
6.1.3. Evaluating rural people’s perceptions on the socioeconomic role of road networks on 
their livelihoods 
 
The first two chapters provided the important analysis that was required to understand the 
physical nature of road conditions in the communities under study. This chapter therefore 
assessed local respondent’s perceptions on the socioeconomic role of unpaved road networks 
on their livelihoods. Quantitative and qualitative research methods were used to thematically 
analyse four research themes in terms of the role of rural road networks on rural agriculture 
production, access to health services, access to education services and markets, information 
and employment opportunities. Overall, the findings of this chapter show that local 
respondent’s perceptions on the socioeconomic role of unpaved road networks on their 
livelihoods are influenced by the effectiveness of their roads in servicing their needs. For 
example, respondents from Mkhunya and Mhlwazini communities stated that an improvement 
in their road conditions would benefit their access to health, education and markets rather than 
their agricultural sector. The agriculture sector in these communities is not a priority since 
people are located on mountainous terrain that do not favour agricultural growth. Current 
debates around quantifying the benefits received from transport infrastructure investments tend 
to overlook the potential contributions that natural (such as climaticconditions, terrain amongst 
others) and physical assets can have on livelihoods. A favourable understanding of the 
contribution of these assets is crucial for effective assessment and management of unpaved 
rural roads. This chapter recommends that community based road management strategies 
should be implemented throughout rural communities in South Africa in order to aid with the 
maintenance of unpaved rural roads. Furthermore, government institutions and other rural 
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investors must consult rural communities before introducing development initiatives. The lack 
of public participation in decision-making hinders anticipated benefits. Due to a number of 
factors outlined above, this chapter can conclude that in the four communities assessed in this 
study, less than ten percent of all the respondents perceived direct economic spinoffs as a results 
of road network improvements. Majority of the respondents perceived social spinoffs such as 
improving access to healthcare, education and market services. 
6.1.4. Assessing community based road management strategies used for maintaining unpaved 
rural roads 
 
After determining the conditions of unpaved road networks and as well as obtaining local 
respondent’s perceptions on the socioeconomic role of these networks on their livelihoods, the 
next study objective was to identify and assess the effectiveness of using CBRMS.  This chapter 
therefore, identified and assessed some of the CBRMS used to maintain unpaved road networks 
on the south-eastern parts of KwaZulu-Natal province. In so doing, a total of 432 km of 
unpaved road networks were traversed in randomly selected rural communities and a sum of 
28 groups of contractors, employed by the Zibambele Road Maintenance System were 
identified while performing routine maintenance over specified road lengths. The effectiveness 
of the Zibambele maintenance programme was assessed based on road surfaces and roadside 
drainage conditions. Maintenance effectiveness was assessed based on a scale of one, which 
means poor performance, to four depicting successful performance. Overall, the findings of 
this chapter show that Community Based Road Management Strategies such as the Zibambele 
Road Maintenance programme provides an alternative approach that is useful and can be 
effective on the maintenance of unpaved rural road networks. The major criticism for CBRMS 
is that they lack sufficient prioritisation of personnel training and this justification was observed 
during the assessment of the Zibambele maintenance programme on the selected road lengths. 
The overall findings of chapter show that the Zibambele Road Maintenance programme is a 
good initiative for maintenance of rural roads and if proper training requirements are provided 
to personnel, the effectiveness of the programme will yield better results. In addition, the study 
further established that the effectiveness of the Zibambele Road Maintenance programme on 
road maintenance is also determined by a number of factors such as road design and 
construction techniques amongst others. This chapter recommends for prioritisation of 
personnel training in order to ensure effectiveness on the maintenance services rendered under 
the programme.  Although this research is useful in providing lessons learnt from using the 
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Zibambele Road Maintenance programme on selected road lengths on south-eastern parts of 
KwaZulu-Natal, future research needs to focus on developing simple maintenance 
specification for the different environmental conditions in the province. 
 
6.1.5. Conclusion  
 
The assessed communities were strategically selected within the province of KwaZulu-Natal 
in order to accommodate for factors such as community location and as well as geographic 
differences. The findings show that community proximity to town biasedly determined 
amongst others, quality of unpaved roads, access to services and as well as the availability of 
opportunities for income diversification. In this study, the communities that are located close 
to town had better quality road access in comparison to communities that are further away from 
towns. Similarly, these communities had better services and access to services in comparison 
to communities that are further away from towns. The old famous phrase, “out of sight out of 
mind” sums up some of the social and physical disparities that were related to spatial location 
of the communities. The urban bias framework adopted in this study, aided with the assessment 
and understanding of possible inequalities that are associated with community location. The 
urban bias theory argues that, based on location, rural communities and inhabitants may be 
subjected to political, economic and physical biasness. The unequal distribution of social assets 
and as well as the quality of roads in the communities under study validated some of the spatial 
injustice which form part of the argument presented in the urban bias theory. The findings of 
this study highlight some of the socioeconomic contemporary challenges that are facing rural 
areas in South Africa. Hence, the findings of this study could be used to reassess some of the 
primary challenges affecting rural economic growth and as well as social stability. The 
multidisciplinary approach used to achieve the research aim of this study could help rural 
developers and government authorities to formulate better pathways for assessing and 
understanding complex problems and situations in rural areas. The multidisciplinary approach 
is effective because it eliminates one-sided views in favour of holistic ideas. 
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6.1.6. Recommendations and the need for further research  
 
The findings of this study have shown that there is a need for extensive research in rural areas in South 
Africa. Even though, by definition rural areas are categorised by the same characteristics, this study 
recommends that their assessment needs to be area specific. Rural developers, donors and government 
authorities very often fail to recognise that there are no “one size fits all” solutions when dealing with 
rural problems. For example, one would naively assume that an improvement in road conditions in all 
the communities under study would, by the same standard produce similar outcomes in terms of 
socioeconomic benefits. However, the findings of this study show that, the same outcomes will not be 
easily achievable if factors such as amongst others geographical characteristics, and community 
location are not the same. Hence, the study recommends that rural research should be area specific in 
order to effectively assess and address complex problems such as the one unpacked in this research.  
The findings of this study also recommend that community participation in rural development initiatives 
should be prioritised. For example, the Agri-park programme that is currently being established across 
district municipalities in South Africa will only be successful in communities (Emazabekweni) that are 
favourable for agriculture and not so much in communities such as Mhlwazini, Dukuza and Mkhunya. 
In these three communities, more than 90 percent of the respondents perceived agriculture as a “no” go 
opportunity, due to their unfavourable conditions. Hence, the intended socioeconomic spinoffs from the 
programme will subjectively benefit selective communities. Similarly, differences in road quality and 
access conditions will further determine the anticipated socioeconomic outcomes of the programme. It 
is on this basis that the study recommends that community participation should be prioritised.  
In conclusion, this study recommends that CBRMS such as the Zibambele Road Maintenance System 
should be utilised in performing routine maintenance of unpaved road networks in all the communities 
within KwaZulu-Natal. This programme is relatively cheap to maintain (uses local labour and limited 
resource) in comparison to using machinery. In addition, this programme could also be very effective 
for routine maintenance if the personnel are provided with sufficient training. CBRMS are 
recommended for the maintenance of unpaved roads because the rate and extent of surface deterioration 
on unpaved roads could be determined by a storm event.  Hence, having CBRMS becomes an important 
asset for reducing major deterioration because of the use of local labour rather than waiting for 
assistance from road authorities who may delay the process.   
 
 
 
 
 
 
144 
 
The following recommendations are also suggested for future research: 
 Future research must collect data from a larger sample size of rural communities – 
sounds in order to obtain results that cover a large population area. Perhaps do a cross 
assessment of different rural areas within different provinces in South Africa.   
 Future research must develop a better method of assessing the conditions of unpaved 
road networks in order to aid with accurately evaluating their state, by incorporating 
road design and construction techniques used and as well as the providing data on the 
frequency of routine maintenance.  
 Future research should include diverse themes in order to holistically assess the impacts 
of roads on rural livelihoods.
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APPENDIXES 
 
Appendix 1 
NB: Participants are free to withdraw from the research at any time without any negative or 
undesirable consequences to themselves. 
 
Understanding the role of unpaved road networks on the socioeconomic of rural 
livelihoods: A case study of four rural communities  
Community survey 
Community name:  
Municipality: 
 
Section A: Demographic profile of respondents 
 
A1.Gender   
                          
 
 
 
A2. Age (in years)  
 
1. 10-17  
2. 18-21  
3. 22-30  
4. 30-40  
5. 41-50  
6. 51-60  
7. >60  
 
 
 
A3. How many persons currently reside in your household?  
 
0 1 2 3 4 5 6 7 8 9 10 >10 
            
 
A4. How long have you been living here for? 
1. 10-5 years   
2. 6-10 years  
1. Male 2. Female 
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3. 11-15 years  
4. 16-25 years   
5. 26-30 years   
6. >30  
 
A5. Why have you settled in this community? 
  
7. Born  
8. Allocated (without a choice)  
9. Migrated (out of choice)  
10. If other, specify   
 
 
A6.What is your employment status? 
 
11. Employed  
12. Unemployed  
13. Self-employed  
14. Retired  
15. Medically boarded  
16. Student  
17. If other, specify   
 
A7. Marital status  
1. Currently married   
2. Single   
3. Widowed   
4. Separated   
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5. If other, specify   
 
Section B: Background information of households  
B1. Main source of monthly income  
Sources  Amount in Rands  
1. Pensions  
2. Remittances  
3. Wages   
4. Informal income   
5. Farm-harvest  
6. Disability grants   
7. Other state of grants (specify)   
 
 
B2. Does your household own any land?  
1.Yes  2. No 
 
B3. Does your household have access to land for the following?  
 1. Yes  2. No  
Grazing    
Cultivation    
 
 
B4. How would you rate the adequacy of land for the following use?  
 1. Poor 2. Satisfactory 3. Good 4. Excellent  
Land      
Grazing     
Cultivation     
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Section C: To understand the implications of rural roads on health conditions  
 
C1. What primary healthcare facility is available to you in your community?  
18. Hospital  
19. Clinic  
20. Mobile clinic  
21. Private practice  
22. Traditional healers  
23. If other, specify   
 
C2. How long do you have to travel to access your primary healthcare facility? 
24. 0-30m  
25. 30-60m  
26. 60m+  
27. If other, specify   
 
C3. What mode of transport do you use to access your primary healthcare facility?  
28. Walk  
29. Public transport  
30. Private transport  
31. If other, specify   
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C4. In your pursuit to access your primary healthcare facility, any challenges you can identify that are related to 
the nature of the roads you use 
32. Distanced travelled is too far  
33. Cost of transport is too much  
34. Our roads are in bad conditions  
35. If other, specify   
 
C5. What do you think could be done to reduce the impact of the roads on your challenges?  
36. A clinic must be built in your community  
37. Relocating the clinic to ensure that every household can access 
easily 
 
38. Improving the state of our roads  
39. Decreasing transport cost  
40. If other, specify   
 
C6. Do you suffer from a long-term illness?  
1 Yes 2. No 
 
C7. If yes, how often do you travel to collect your treatment/medication?  
41. Daily  
42. Weekly   
43. Monthly   
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44. If other, specify   
 
C8. Do you think your primary healthcare facility is accessible and available during times of emergency?  
1. Yes  2. No 
 
C9. If not, what challenges related to the nature of your roads contribute to your response? 
45. The distance is too far to travel by foot under such circumstances  
46. Transport is not easily available  
47. Transport costs are too expensive  
48. The roads are difficult to travel at an emergency speed  
49. If other, specify   
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Section D: Assessing the impact of road networks on the agricultural sector in rural 
livelihoods 
 
D1. Do you think your household has a large area enough for farming?  
1. Yes  2. No 
 
D2. Does your household farm?  
1. Yes 2. No 
 
D3. If yes, which of the following produce do you plant?  
1. Spinach  
2. Sweet potatoes  
3. Potatoes  
4. Mealies  
5. Lettuce  
6. Carrots  
7. Cabbages  
8. Beans  
9. Onions  
10. Pumpkins  
11. Amadumbe  
12. If other, specify  
 
D4. If no, what stops your household from planting?  
1. Landscape is poor   
2. Poor or rocky soils   
3. Lack of water for irrigation   
4. Lack of funds to buy seedlings   
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5. No physical strength or labour   
6. Cannot afford to buy fencing equipment 
to prevent livestock damages  
 
7. If other specify  
 
D5. What is done with the produce after harvesting?  
1. Used for family consumption   
2. Sell   
3. Only sell if there is a surplus   
4. Trade with neighbours non-financial 
benefits  
 
5. If other, specify  
 
D6. Who do you sell your produce to? 
1. Members of the community  
2. Private buyers from outside the 
community 
 
3. Farmers market by the nearest town  
4. If other, specify  
 
D7.  How do you deliver your produce to your suppliers outside of you community?  
1. Public transport   
2. Private transport   
3. Buyers come and collect  
4. If other, specify  
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D8. How much money do you make after selling your produce seasonally?  
1. R0-1000  
2. R1000-5000  
3. R5000-10000  
4. R10000 and more  
 
D9. What are the farming challenges affecting your produce?  
1. Lack of farming equipment   
2. Lack of fertilizers   
3. Unable to cope when there is a spread of 
diseases, droughts and floods  
 
4. Livestock damaging produce   
5. Poor soils   
6. Poor landscape   
7. Limited farming space  
8. Shortage of water for irrigation  
9. Shortage of labour  
10. Limited farming knowledge  
11. If other, specify  
 
D10. Which of the following challenges associated with the nature of your roads can you say affects your ability 
to sell your produce outside your community?  
1. Lack of own transport, making it very difficult to 
sell produce outside the community 
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2. Poor roads, making it very difficult for customers 
to access my produce 
 
3. Distance to the nearest town is too far to travel 
hence, costly  
 
4. If other, specify   
 
Section E: Understanding the role of roads on rural education  
 
NB: (Adults or those out of school) 
E1. What is you highest level of education? 
1. Never attended school   
2. Primary school   
3. Dropped out in secondary school  
4. Completed secondary school   
5. Adult based education   
6. Tertiary education   
7. If other, specify  
 
E3. How did you travel to school? 
1. Walked   
2. Public transport  
3. Private transport  
4. If other, specify  
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E4. How long did it take you to get to school?  
1. 0-30m  
2. 30-60m  
3. 60m+  
 
E5. What time did you have to wake-up to prepare for school?  
1. 4-5am  
2. 5-6am  
3. 6-7am  
 
E6. Which of the following contributed to the time you woke-up to prepare for school?  
1. Morning chores associated with the living 
conditions  
 
2. Distance walked to school   
3. Transport schedule   
4. If other, specify  
 
E7. If your answer in E1 is 1, what prevented you from attending school?  
1. My parents did not have money to pay for my 
schooling (fees, uniforms, books etc.) 
 
2. My parents did not have money to pay for my 
transport to school 
 
3. I have disabilities   
4. If other, specify  
 
E8. If your answer in E1 is 2, why did you stop in primary school?  
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1. I had learning difficulties   
2. No secondary school in my community, so the 
distance and travelling cost were too much  
 
3. If other, specify  
 
E9. If your answer in E1 is 3, why did you dropout in secondary school? 
1. I had learning difficulties   
2. No secondary school in my community, so the 
distance and travelling cost were too much  
 
3. If other, specify  
 
NB: For pupils who are still schooling   
E10. Are you in primary                             or secondary                             school?  
E11. Is the primary school that you are attending in your community?   
1. Yes  2. No 
 
E12. Is the secondary school that you are attending in your community? 
1. Yes  2. No 
 
E13. How do you travel to school? 
1. Walk  
2. Public transport  
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3. Private transport  
4. If other, specify  
 
E14.  How long does it take you to get to school? 
1. 0-30m  
2. 30-60m  
3. 60m+  
 
E15. What time do you have to wake-up to prepare for school? 
4. 4-5am  
5. 5-6am  
6. 6-7am  
 
E16. Which of the following contributes to the time you wake-up to prepare for school? 
1. Morning chores associated with the living conditions   
2. Distance walked to school   
3. Transport schedule   
4. If other, specify  
 
 
E17. What is your monthly transport cost? 
1. R0-100  
2. R100-200  
3. R200-300  
 
 
158 
 
4. R300 and more  
 
Section F: Assessing the role of road networks on access to markets, information and 
employment opportunities 
 
Access to markets and Information 
F1. Where do you go to for your domestic errands (grocery shopping etc.)?  
1. Local supermarket  
2. Town  
3. City  
4. If other, explain  
 
F2. How far is the place where you go to for your domestic errands?  
4. 0-30m  
5. 30-60m  
6. 60m+  
 
F3. How do you travel to the place?  
1. Walk  
2. Public transport  
3. Private transport  
4. If other, specify  
 
F4. How much does it cost to travel to the place?  
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1. R0-50  
2. R50-100  
3. R100 and more   
 
F5. How often do you travel to this destination for your domestic errands?  
1. Daily   
2. Weekly  
3. Monthly   
4. If other, specify  
 
F6. Which of the following problems contribute to your challenges in accessing markets?  
1. Transport cost  
2. Long distance to walk from the main road to dwellings carrying 
items  
 
3. Roads are in bad conditions making it difficult for vehicles   
4. If other, specify   
 
F7. What is your main source of information (agricultural, educational, political etc.)?  
1. Radio  
2. Television  
3. Newspapers  
4. Library  
5. Extension officers   
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6. If other, specify   
 
 
 
Employment opportunities  
F8. If you are employed, where do you work?  
1. Within community  
2. Town  
3. City  
4. If other, specify   
 
 
F9. How often do you travel home?  
50. Daily  
51. Weekly   
52. Monthly   
53. If other, specify   
 
 
F10. If your answer is not daily, what factors associated with the nature of your roads contribute to you staying 
away from home?   
1. Distance to my work place is too far   
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2. Transport costs are too much   
3. Transport is too scarce   
4. If other, specify   
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Section 1: assessing the perceptions of the general public 
NB: in each question consider the past, present and future 
 
1.1  What do you think about the state of your roads from your household to the main roads 
(accessibility, reliability, maintenance)?   
 
 
1.2. What can you say about your primary healthcare facility (accessibility, availability, 
reliability)?  
 
1.3. What are your perceptions on the agricultural sector in your community (climate 
conditions, landscape, soil quality, access to markets)?  
 
1.4. What do you think about access to education in your community (challenges, 
accessibility, reliability, availability)?    
 
1.5. What can you say about access to information, markets and employment opportunities 
in your community (accessibility, reliability, availability, extension officers, marketing)? 
 
 
Section 2: Assessing the perceptions of school children  
2.1 Are you in primary                             or secondary                             school? 
2.1. How do you feel about going to school (challenges, distance, and possible changes)?  
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APPENDIX 2: INFORMED CONSENT FORM 
 
S’phumelele Lucky Nkomo 
University of KwaZulu-Natal 
School of Agriculture, Earth and Environmental Science 
Faculty of Science, Agriculture and Engineering, 
Private Bag X01, 
Scottsville, 3209, South Africa 
  
To whom it may concern  
 
I am undertaking a PhD in Geography, at the University of KwaZulu-Natal, Pietermaritzburg 
Campus, South Africa. As part of this course, I am undertaking research that seeks to examine 
the role of road networks in understanding the socioeconomic standards of rural 
communities.  As part of my research, I will conduct interviews with community members 
from different households. The interviews will assess the nature of services delivery in each 
community. The information provided will be invaluable to my research. 
 I would like to assure you of the confidentiality and anonymity you will receive if you agree 
to take part in this research. The University of KwaZulu-Natal has an ethical code that all 
students are obliged to follow when undertaking research. I would also like to assure you that 
as a participant you have the right to withdraw from the research process at any stage, there is 
no payment to the participants since it is a voluntary exercise. Data will be stored in secure 
storage and destroyed after the completion of this research.  
If you are willing to be interviewed, please indicate (by ticking as applicable) whether or not 
you are willing to allow the interview to be recorded by the following equipment: 
 
 willing Not willing 
Audio equipment   
Photographic equipment   
 
I sincerely hope you will be able to help me with this project and I would also like to offer you 
the opportunity of receiving a summary of the report once it is completed. 
  
 
 
164 
 
If you require any further information, please contact me  
Email: sphumelelesn@gmail.com 
Cell: 072 4262589 
Or my supervisors or the HRSC University Section 
                                         Contacts Details 
  HRSC                                                                                      Supervisors 
  
 
 
 
 
 
 
 
I…………………………………………………………………………(full names of 
participant) hereby confirm that I understand the contents of this document and the nature of 
the research project, and I consent to participating in the research project. 
  
I understand that I am at liberty to withdraw from the project at any time, should I so desire. 
SIGNATURE OF PARTICIPANT                                                     DATE 
…………………………………………………………………………………………………
………… 
  
Prem Mohum (Mr) 
University of KwaZulu-
Natal 
Research Office: Ethics 
Govan Mbheki Centre 
Tel+27312604557 
Fax+27312604609 
Email: 
mohunp@ukzn.ac.za 
 
Dr Sumaiya Desai 
University of KwaZulu-Natal 
Private Bag X01, Scottsville, 3209, 
South Africa 
Phone: 27 (33) 260 6568 
Email desai@ukzn.ac.za 
 
